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More glass with less gross fuel input and increased 
service life of refractories at vital points of wear . . . 














Note the shallow, uniform blanket of fritted 
batch distributed across the melting chamber. 


OPERATING efficiency has always 

been the best way to better profits 
. . . Simplex Engineering Service helps 
you attain this goal. Call us, there is no 
obligation for an exploratory consulta- 
tion. 


Tank Furnaces e Batch Chargers 

Batch Handling Systems © Producer Gas Plants 
Decorating and Annealing Lehrs 

Stackers © Complete Plants 
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cut production cost 


with a 


BLANKET 
BATCH 
CHARGER 


THE Simplex Blanket Batch Charger spreads 
and forwards the materials across the feed 
opening in a shallow uniform blanket and 
provides maximum exposure to the flame for 
faster melting. Greater exposure to the flame 
permits lower top melting temperatures. The 
Blanket Batch Feeding Method reduces ra- 
diation losses and minimizes dusting of the 
furnace atmosphere. Incoming batch materials 
are fritted under protection of the covered 
charging bay to seal in the fluxing com- 
pounds and increase Thermal conductivity. 


This complete assembly is mounted on 
wheels so it can be withdrawn from feed po- 
sition to facilitate furnace repairs. Write or 
wire today. Let Simplex Equipment help 
you produce better glass. 


Write for illustrative booklets describing 
Simplex Systems and Equipment. 
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UNRETOUCHED PHOTOGRAPH 


125,143 TONS IN 1074 DAYS! 


W. feel sure the information given at 
right will interest you. It’s the operating 
data on another tank where Corhart Zac 
Electrocast blocks did an excellent job. 


7a 


ENDURANCE 


CORHART 


ELECTROCAST 
REFRACTORIES 


























GLASS Type Soda-lime 
SIZE Melting area (square feet) 1011 
Melting end depth (inches) 42 
LIFE Total production days 678.9 
Total. days under fire 1,074.0 
PULL Total fill (tons) 129,442 
Total glass pulled (tons) 125,143 
Total production pulled (tons) 112,418 
Pull per production day (average, tons) 165 
Square feet of melting area 
per ton glass per operating day 6.13 
FUEL Type Natural gas 
Heat value per cubic foot (B.T.U.’s) estimated 1,020 
Total tank gas (cubic feet) 1,341,181 M 
Total production gas 1,001,394 M 
Gas per production day (average, cubic feet) 1,475 M 
Percent cullet charged (average) 65 
TON=2000 pounds M=1000 cubic feet 





‘The words ‘‘Corhart”, “‘Zac’’, and “‘Electrocast” are registered Trade Marks which indicate manufacture by Corhart Refractories Company, Incorporated, 
Corbart Ref i i 





“9 ? 


DECEMBER, 1955 
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Temperatures in the forehearth at right are 
controlled to tight tolerances by the panel 
of ElectroniK instruments in the back- 
ground. Complete glass tank control is 
concentrated on a single panel of Brown in- 
struments which regulate fuel flow, level, 
fuel-air ratio and pressure. 


Bottle output up, quality boosted 
by forehearth and tank controls 


using £lectnoniX instruments 


IN MANY forward-looking glass plants, modern- 
ization of forehearth operation from manual to 
automatic control has lead to substantial econo- 
mies and materially improved quality of bottles 
produced. 


The custom-engineered Brown system applied to 
forehearths cuts job changeover time to a mini- 
mum. The hairline precision with which tempera- 
tures are maintained keeps viscosity extremely 
constant . . . eliminates heel tap in bottles . . . 
and ends the problem of gradual drift in tempera- 
ture that always characterizes manual control. 
In many plants, forehearth temperatures are de- 
tected by quick-responding, long-lasting Radia- 
matic elements, connected to ElectroniK instru- 
ments which automatically adjust fuel input. 


Control of all glass tank vital variables is fully 


REFERENCE DATA: 


Write for Data Sheet No. 1.4-1a, 
“Forehearth Temperature Controls’, 
aad for a copy Of Instrumentation, 
Vel. 7, Ne. 6. 





automatic. A Brown-Beck level control system, 
using a Hartford-Empire gaging unit, actuates 
the batch charger to hold glass level within toler- 
ances of thousandths of an inch. The Brown fuel- 
air ratio control system assures high combustion 
efficiency, and maintains the desired oxidizing 
atmosphere. 


Plan now to bring your own plant up to date, 
with cost-cutting Brown forehearth and tank 
controls. For a discussion of your specific prob- 
lem, call your local Honeywell sales engineer . . . 
as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Ave- 
nues, Philadelphia 44, Pa.—in Canada, Toronto 
17, Ontario. 


Honeywell 


BROWN 
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does 


SODA ASH 
affect your 


Today, with demands for Pe f t r 9 
chemicals growing by leaps and ul u e * 
bounds, there’s a way, more “ 
practical than crystal gazing, to : A 4 
see what the future holds. F 
Coordinated planning and 
production with Olin Mathieson 
assures the availability of chemical raw 
materials regardless of changing market 
conditions; assures adequate chemical 
production to supply growing industrial 
capacity; speeds the development of new 
chemical products and processes; provides 
greater flexibility in shipping and handling of 
materials; provides the personal attention 
of recognized product experts backed by 
widely diversified research facilities. 
Today, more than ever, an association with 
| an alert, aggressive chemical producer is i P “AR 
essential to your future. Olin Mathieson’s 
long experience and familiarity with the Sy ky 
broad market picture will prove t meyers PEN RIYITE, | 
invaluable in your planning. Why 
not consult with us now? 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3. MD. 


THIESON 








INORGANIC CHEMICALS: Ammonia - Bicarbonate of Soda - Carbon Dioxide + Caustic Soda + Chlorine +  Hydrazine and Derivatives Seda Ash 
Hypochlorite Products Nitrate of Soda = + Witric Acid = =+ Sodium Chlorite Products = + Sulphate of Alumina = + Sulphur (Processed) Sulphuric Acid 
ORGANIC CHEMICALS: Ethylene Oxide - Ethylene Glycols ~+ Polyethylene Glycols = ~- Glycol Ether Solvenis Ethylene Dichloride - Dichloreethylether 
Formaldehyde + Methanol - Sodium Methylate - examine ~- Ethylene Diomine ~- Polyamines ~+ Ethanolamines +  Trichlorophenol Trichlorobenzene 
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\), / improved 


ay FOR BETTER SERVICE... 
TOUGHER JOBS 


j} New and improved features incorporated into 
the construction of Wissco Belts combine to | 
make them even more dependable and effi- 


cient than ever before. 


DUAL CONTINUOUS REINFORCING ROD 
PERMANENT KNUCKLED EDGE 
STRETCH AND DISTORTION RESISTANT SPIRALS 
QUICK SPLICE CONNECTOR 


These are exclusive improvements that mean 

better service from Wissco Belts. Wissco Belts 
made from %” rods now handle heavy duty high 
temperature jobs previously considered too 
tough for alloy belts. 


Let us know your requirements. Improved heavy 
duty Wissco Belts are supplied in all high 


temperature alloys. 


\, THE COLORADO FUEL AND IRON CORPORATION—Denver and Ooklond 
‘ WICKWIRE SPENCER STEEL DIVISION—Atlanta - Boston 


Buffalo - Chicago + Detroit 
Wew Orleans + New York + Philadelphic 


WISSCO BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL Oe 
THE COLORADO FUEL AND IRON CORPORATION 


A 
» Wis 7 
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Offices * 3030 West Sixth Street, Los Angeles 54, California 
© 99 Park Avenue, New York 16, New York 
* 214 Walton Building, Atlanta 3, Georgia 


Export Division « 99 Park Avenue, New York 16, New York 





Bi BORON & LITHIUM Chemical 





In Porcelain Enamel, Pottery and 
Glass—Three Elephant® Borates & 
Trona® Lithium Chemicals Mean 


Better Production at Lower Cost 


For economy of manufacture and for quality of product, 
the Ceramic Industry looks to Trona—basic source of 
borates and lithium for every possible use. The strength 
and beauty of porcelain enamel on stoves, refrigerators and 
kitchen ware; the durability and beauty of glaze on dinner- 
ware: the color, brilliancy and thermal properties of quality 
glassware; these factors depend on the high purity and 
versatility of Trona boron and lithium chemicals in frit or 
batch. For helpful suggestions on their use in your manu- 
facturing process we suggest you check your requirements 
with a Trona representative. 


American Potash & Chemical Corporation 


Plants  Trona and Los Angeles, California; San Antonio, Texas 


j Producers of: POTASH * SODA ASH = SALT CAKE « LITHIUM » BROMINE 
( and a diversified line of specialized agricultural and refrigerant chemicals 
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Diamond 
Soda 
Ash 


Glassmakers achieve product 

uniformity by careful control of every 

operation. But they know that no amount 

of care will make clear, sparkling glass if the basic 
materials are nonuniform or inferior. 

To be sure of getting top-quality soda ash, many 
glassmakers turn to DiamMonp. They know that 
DraMonn’s years of experience and quality control 
guarantee the production of uniform-quality soda 
ash. Looking for a dependable supply source? 

Call D1iamonp ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 
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CHEMICAL CONTROL... 


INVISIBLE VALUE 


IN COLORS OF QUALITY 





Indispensable in color produc- 
tion at Drakenfeld is the full- 
time application of analytical 
chemistry. To guard against 
contaminants that can affect 
color quality, Drakenfeld chem- 
ists have at their command the 
most modern scientific laboratory 
equipment. Raw materialsaretested 
on arrival and in process to assure that 
our high standards of purity and uni- 
formity are constantly maintained. 





Chemical control to aid production . . . studies of colors 
before and after application . .. technical help in solving color 
— ae P g DEPENDABLE SERVICE ON: Acid, Alkali 
problems . . . research in anticipation of future trends... and Sulphide Resistant Glass Colors 
these are reasons why Drakenfeld Colors have won such a and Enamels ... Silver Paste... Crys- 
, tal Ices... Squeegee and Printing Oils 
fine record for quality and economy among users over the ... Spraying and Banding Mediums... 
years. If you are not acquainted with the advantages of Drak- Glassmakers’ Chemicals . . . Glass De- 
f ae 2 ; ; | colorizers...Glass Frosting Com- 
enfeld service, we invite you to obtain complete information. | pounds... Decorating Supplies. 






DUR PARTNER IN SOLVING COLOR PROBLEMS 
B. F. DRAKENFELD & CO., INC. 


- A Executive Offices: 45 Park Place, New York 7, N. Y. 
ro Factory and Laboratories: Washington, Pa. 
\& 7 For “on the spot” assistance . . . call on our Pacific Coast Agents: 
i } BRAUN CORPORATION, 1363 So. Bonnie Beach Place BRAUN-KNECHT-HEIMANN COMPANY, 1400 Sixteenth Street 
’ LOS ANGELES 54, California—Phone: ANgelus 9-931! SAN FRANCISCO 19, California Phone: HEmlock |-8800 
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FLASH DRAINAGE! 
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WOVEN WIRE 
CONVEYOR BELTS | : 


permit rv 


CONTINUOUS WASHING, SAND BLASTING, MOLD CLEANING : 
Open mesh construction permits rapid drainage of process solutions ac 
and solids; moving belt eliminates batch handling to provide continuous us 


washing, sand blasting, dusting, mold cleaning. All-metal belt is corro- 
sion and abrasion resistant . . . withstands most extremely severe 
operation conditions. 


sk 
In firing, annealing and decorating installations, Cambridge Woven Wire 01 
Conveyor Belts are impervious to damage from constant operation at tempera- F 
tures up to 2100°F. They have no seams, lacers or fasteners to wear more 
rapidly than the body of the belt . . . no localized weakening. Continuous, vn 
uniform, woven-wire surface has no irregularities to trip products as they are st 
discharged from molding machines to feeder belts. Open mesh lets process di 
atmospheres circulate freely all around the work, providing uniform firing, 
drying and cooling. L 
No matter how you look at it, CAMBRIDGE Woven Wire Conveyor Belts It 


are invaluable aids to AUTOMATION . . . eliminate profit-stealing batch 
and hand operations. They are made in any size, mesh or weave, and from 
any metal or alloy. Special raised edges and cross-mounted flights are available 
to hold your product during movement. 





Call in your Cambridge Field Engineer to discuss how you d 
can cut processing costs by continuous operation. You can a 
rely on his advice. Write direct or look under “Belting, b 
Mechanical”’ in your classified telephone book. 


ASK FOR FREE 130-PAGE REFERENCE MANUAL 
iustrating and describing woven wire con- 





veyor belts. Gives mesh specifications, design 











information and metallurgical data. 

a7 
7 s 

The Cambridge Wire Cloth Co. 

4 METAL ..-| SPECIAL Department K, : 

<---> corm [To CONMEYORT7—} |. METAL Cambridge 12, . 
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LOOK HOW 
‘tndle silicones 


TRADE-MARK 


brighten the glass picture 





This glass plant is working even though you see no smoke 
} Glass bottles! The average 

l ‘= . American uses 118 a year. 

| k . That's 18 billion in all. More 
Glass plant smoke SME and more are being made 

* faster, tougher, and better, 


a thing of the past : m sali : at less cost, with the help 


of Linpe Silicones. 





.'O0OT AND OILY DEPOSITS every- 
‘4 where! Smoke and recurrent flash 
ires! These are the costly by-products 
f petroleum oil sprays used in the 
lass container industry to lubricate 
nolds and other equipment that come 
in contact with glass. 

But sprays made with LINDE Sili- 


: cones successfully eliminate these 

hazards — and bring about positive 
s advantages, too. In the opinion of 
s users, they improve product appear- 


f ance, make ware cleaner and shinier. LOOK AT the reasons why 


No longer are catwalks, beams, 





sheathing, and machines coated with 


€ oil and soot that catch fire easily. Leading glass makers are welcoming a type of LinvE Silicune that 
\- Flash fires in the mold are done away helps them produce bottles sparkling clean—with fewer rejects. 
e 


with. Conversion to silicone spray It is simply sprayed on molds, shear blades, and chutes. Its clean- 


P ine all an waitin al the tn, liness improves the product. With no soot and smoke, working 
Ae : conditions are better. 
s dustry’s high fire insurance rates. : ’ ; 
: But helping glass serve the tremendous business of bottling 
S, It is easy to convert to the use of 9 me : ; 
L LE-45 Sil; abri America’s medicines, beverages, cosmetics, foods, is only one of 
— : =— spray warioamt. the achievements of LINDE silicones. Many other industries are 
4 It can increase production as much taking advantage of the “slipperiness,” the strong resistance to 
« as 4 per cent, lower spray lubricant heat and cold, the water repellency, and other useful qualities of 
M costs, and raise per cent pack. this versatile family of chemicals. 
Leading glass manufacturers have Because LINDE and other divisions of UNION CARBIDE serve 
4 discovered the benefits, immediate customers in so many fields, LINDE is particularly qualified to 
“4 and long range, of LINDE Silicone lu- supply and help you use silicones that can improve your products 
z, bricants for glass molds, shear blades, or processes, and reduce their costs. Write Dept. GL-12. 


scoops, and chutes. Fogging in the 


lehr for anti-seize is another impor- LOOK TO Lendle 


tant silicone application. 


In the advertisement at the right for silicon es 


you see the type of message Linde Air 





Products Company is running in 


A DIVISION OF 


national magazines like BUSINESS ° ; 
WEEK, SCIENTIFIC AMERICAN, CHEM- ‘t2dle UNION CARBIDE 
IcAL WEEK, and CHEMICAL AND EN. AIR. PRODUCTS AND CARBON CORPORATION 


COMPANY 


30 East 42nd Street, New York 17, N. Y. 
In Canada: Linde Air Products Co., Division of Union Carbide Canada Limited 


The term “Linve” is a registered trade-mark of Union Carbide and Carbon Corporation 
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~ $82,000 SAVED IN FUEL COSTWE 


using Kaiser Periclas 








The following information is taken from a paper presented 
at the Refractories Session of the 56th Annual Meeting— 
American Ceramic Society, April 19-23, 1954. Paper pre- 
pared by John B. Minshall and James C. Hicks, Kaiser 
Aluminum & Chemical Corporation, Oakland, California. 

The report compares the performance records of three 
types of basic brick during three separate campaigns in the 
regenerators of the same container glass furnace during the 
period June 30, 1947 through January 28, 1954. 





During the course of this six and one-half year study, three 
different types of basic refractory brick were used. In the 
first campaign, lasting from June 30, 1947 through Decem- 
ber 31, 1948 (18 months), the refractory used for the top 
courses was a fired brick comprised of a bonded aggregate of 
natural olivine grains. 

Through the second campaign which lasted from January 
22, 1949 to January 31, 1951 (24 months and nine days), 
the top checker courses were composed of Kaiser Periclase 
A refractory brick which are 91 per cent magnesia grain 
bonded by finely divided high purity magnesia and silica. 
This composition reacts to form a crystalline magnesium 
ortho-silicate bond under the temperature of the glass regen- 
erators. The high purity magnesium ortho-silicate bond, re- 
sulting from the solid phase reaction of the fine magnesia and 
silica, gives these refractories great volume stability and re- 
sistance to attack by the fluxing materials carried over in the 
flue gases of glass furnaces. 

The fine silica used in the bond of these refractories lubri- 
cates the batch so that the pressed shapes have an unusually 
low fired A.S.T.M. porosity of from sixteen (16) to eighteen 
(18) per cent. The composition of the Kaiser Periclase A 
Brick is approximately 87 per MgO. 


Three-year campaign 


During the third campaign from February 24, 1951 through 
January 28, 1954 (35 months and three days) in addition to 
the Kaiser Periclase A Brick, Kaiser Periclase D Checker 
Brick—one of the most advanced basic refractory products 
developed in recent years—was used in the top courses of 
the checkers. 

The composition developed for this purpose results in a 
brick — Kaiser Periclase D Checker Brick—containing over 
95 per cent magnesium oxide, and having high density and 
thermal efficiency. The high density and absence of impuri- 
ties provided the properties needed for superior resistance to 
batch carryover. Installed in chemically bonded form, Kaiser 
Periclase D Brick becomes ceramically bonded with a tight 
network of pure periclase crystals while the furnace is being 
raised to operating temperature. 


Furnace description 


The three campaigns were conducted in a continuous bottle 
tank furnace melting soda lime glass. 

In the first campaign which started in June 1947, the 
checkers had been set with eight courses of the olivine type 
refractory under the Number 1 and 2 port areas. The balance 
of the upper 16 courses of checker brick were super-duty 
fireclay. The lower portion of the setting down to the rider 
arches consisted of first quality fireclay. All brick in this set- 
ting were 9” x 41” x 21” set in the conventional open ar- 
rangement. 

For a considerable length of time before the end of this 
first campaign it had become necessary to use forced draft 
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and boosters on the burners in order to maintain proper com. 
bustion. The olivine brick had started to break up and erode 
as early as nine months after the installation was made. At 
the end of this 18-month campaign, the setting of the first 
basic brick was badly disrupted. The brick had swelled ty 
such an extent that the bulkheads at the feed end had been 
pushed out. Some of the upper courses of these brick had 
broken up, fallen into the flues and clogged them. 


Destruction of super-duty fireclay 


The super-duty fireclay opposite Number 3 and 4 ports 
exhibited the destruction typical of this composition. The 
topmost course had disappeared and much of remaining 
courses had been washed down, in some cases, to less “han 
20 per cent of their original thickness. Lower in the se“ting 
both super-duty and first quality fire brick exhibited b ‘oat. 
ing and excessive accumulation of carry-over. The poor con- 
dition of the checkers was a contributing factor for term’ nat- 
ing this campaign. 

In view of the findings of this first campaign, management 
of this plant decided to use the Kaiser Periclase A Brick in 
the second campaign and to extend the depth of this basic 
portion. The regenerators were rebuilt in January 1949 with 
12 courses of the Kaiser Periclase A Brick below Number | 
and 2 port areas. The courses of basic brick consisted of 
12” x 4144” x 214” shapes set in an open basketweave. Four 
courses of super-duty fire brick were below these, and the 
rest of the 44 course setting was first quality fire brick. Super- 
duty were also used in the first 16 courses under Number 3 
and 4 ports. All of the clay brick in the setting were 9” x 4," 
x 21” straights laid in the conventional manner. 

When the furnace was re-built for this campaign a small 
quantity of the 95 per cent MgO Kaiser Periclase D Brick 
was also installed on the top course under Number 1 port 
in the south regenerator as a test. 

During the first three to six months of the second cam- 
paign no appreciable changes were noted in the top courses 
of the periclase brick opposite the Number 1 ports. Minor 
expansion and checking was noticeable, but the brick re 
tained their sharp edges and corners. 

At the end of nine months the top course of brick exhib 
ited some checking. Some of the brick had expanded and 
curled so that the checker setting appeared to be out of line, 
but from this time through the rest of the 24-month and 
nine-day campaign the Kaiser Periclase A Brick appeared 
to remain in a relatively fixed state. Although the top course 
showed some additional checking and cracks opening to 
wider angles, the edges of the brick remained quite sharp. 


Increased application of basic brick 


In the ensuing campaign it was decided to take advantage 
of another type of tank block which has been proved to give 
superior service. Then it became necessary to plan for longer 
regenerator life. This problem was approached from two 
directions: first, the application of a basic refractory superior 
to those previously employed and secondly the more exten- 
sive use of basic brick. 

Increased application of periclase bricks had two aspects. 
Clogging of the clay brick under the basic brick during the 
second campaign indicated the need for going deeper with 
the periclase under Number 1 and Number 2 ports. This sec- 
tion was extended down 17 courses instead of the previous 
12. It was believed that due to their high thermal efficiency 
the additional periclase brick would then cool the gases and 
batch carryover to the point where they would not react 
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ER THREE-YEAR CAMPAIGN 


ecker Brick 





port were still clean and sharp while the fireclay, which 
started at the fifth course in this area, also showed build-up. 
This comparison was found to apply generally as the tear- 
down progressed. 


with the clay brick. In addition periclase brick were extended 
past Number 3 port so that the overall length of the basic 
setting was 25 feet 2 inches as compared with 18 feet in the 
previous campaign. This horizontal extension of periclase 


E852: 


brick consisted of the five top courses. The purpose of this 
latter change was to avoid the expected complete failure of 
the super-duty fireclay in that section during an extended 
campaign. 


Extended use of Periclase D 
Wit! regard to the use of a superior refractory it will be re- 








Fuel consumption of three campaigns 


A comparison of the relative fuel consumption of these three 


campaigns is of considerable interest. It should be borne in 
mind that during this period there were improvements in the 
operating technique—specifically more accurate control of 
batch feed and furnace temperature. The average fuel con- 


























0) 
™ called that a few Kaiser Periclase D Checker Bricks were sumption for the first campaign is not available. The second 
sing inst: led in the previous setting. Indications from this test campaign averaged 10,967 cubic feet per ton of glass pro- 
han Were excellent; so it was decided to give them a full scale duced. The fuel consumption increased from 9,342 cu. ft. 
-ting | pp’ ication. This brick was used for the top two (2) courses near the beginning of the second campaign to a high of 11,600 
‘oat. § of the entire basic setting. The balance of this installation in the latter part. These figures were taken from months 
con-§ ben-ath the Periclase A Brick consisted of first quality fire- having the same average glass production rates. 
nat.@ clay topped by one course of super-duty. In order to avoid Since there was an appreciable quantity of periclase brick 
the accumulation of drip from the fireclay brick in the main in the checkers during the third campaign it was decided to 
ment § Pott crowns and sidewalls, all of these areas, except those attempt to take greater advantage of their high thermal effi- 
-k ing 2djecent to the Number 4 ports, were re-built using basic ciency by shortening the regenerative cycle. Early in the 
basic § Oticx. As before, all periclase brick were set in open basket- third campaign reversal was reduced from 20 minutes to 15 
with @ Weave, and all clay brick were conventionally laid. minutes, and it was believed the change contributed to the 
perl E the third campaign began February 24, 1951 and con- increased efficiency of the furnace. : 
‘d off tinued for 35 months and three days. When the furnace Consideration must be given to this change as well as the 
Foul was torn down for non-operational reasons of manage- previously mentioned improved tank blocks; also to the 
i the ment, it was the unanimous opinion of those present more rigid control of batch feed and furnace temperatures. 
uper-f during the tear down, that the basic refractories in the However, the major credit appears to definitely relate to the 
yy - regenerator chambers would have given an additional improved checker packing. 
bnyog tates? warren A agpaee economical service — During the nearly three years of the third campaign— 
= y . with extensive use of Kaiser Periclase D ae gas 
, consumption r an t ¢ ant figure of 8662 
—_ Flues stay open cubic feet per ton of glass produced. In this campaign 
As forecast by the second campaign, the Kaiser Periclase A this plant saved 2305 cubic feet of gas per ton of glass 
Brick were extremely clean, and they had allowed the flues produced as compared to the second campaign. At cur- 
Call # to remain completely open. Laboratory tests had shown that rent rates in the area where this plant is located, this re- 
ra these brick from the third course on down had retained the sulted in a saving of more than 74.9 cents per ton of 
k same high hot load strength they had when they were new, glass, or a total saving of $82,000.00 on fuel over the 
TT ie. the used Kaiser Periclase A Brick would stand under hot three year campaign. 
., | oad of 25 pounds per square inch at 2900° to 3100° F. 
P The two top courses of the Kaiser Periclase D Brick were For supporting data on how the superior characteristics of 
hi in considerably better condition at the end of thirty-five Kaiser Periclase Brick can increase the service life of your 
: a months than were the Kaiser Periclase A Brick in the same checkers, see our booklet, “A Report on a Better Basic Brick 
seal _— at the end of the previous campaign of twenty-four rer pesca as es: hes gaa oe ae 
montns. ’ : 
ourse 
ng tof An interesting comparison between fireclay and periclase 
harp. ol tg poset ie sage pera peeageen ie Kaiser Chemicals Division, Kaiser Aluminum & Chem. | 
Number 4 while still in fair condition showed considerable ical Sales, Inc. Regional Sales Offices: 1924 Broadway, 
accumulations. In contrast, periclase brick under Number 3 OAKLAND 12, California -..3 Gateway Center, wesre- | 
ate BURGH, Pennsylvania... 518 Calumet Building, 5231 
in Hohmar Avenue, Hammond, Indiana (CHICAGO). 
onget Summary of figures for the three campaigns 
1 tWOH ee 1948 1951 1954 
eTl0lt ~Operating days 521 720 1,038 Ke © o 
>xten- § PULL 
Total tonsofglassmelted . . . * 70,438 109,423 @ sé f em ICd Is 
pects. Average tons of glass 
a the per operatingday . . * 97.8 105.4 
6 ith Total tons of glass per square foot Pioneers in Modern Basic Refractories 
we of melting area during campaign * 100.6 156.3 
Is S€C Square feet of melting area CHEMICALS 
‘vious pertonperday... . * 7.16 6.64 : apa P ai REFRACTORY BRICK AND RAMMING MATERIALS 
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‘iency Asterisks indicate figures are not alii, It st be noted that the three - 
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O..: Christmas greetings, like many of the good 


things in life, come to you in glass. 
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COMPETITIVE ASH 


WESTVACO ASH 


LESS TENDENCY TO DUST 


A moment’s reflection tells you why 
Westvaco Soda Ash of the same screen 
analysis as synthetic soda ash dusts less 
during unloading and processing operations. 


Being needle-like, the smallest dimension 
of Westvaco Soda Ash crystals is their 
diameter. They therefore can pass end-wise 
through a screen even though the total size 
(volume) of individual crystals may be 
much greater than the screen sample indi- 
cates. In contrast, the diameter of each syn- 
thetic soda ash crystal is a true measure of 
particle size and screen analyses do indi- 
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Westvaco Chlor-Alkali 


FOOD MACHINERY AND CHEMICAL CORPORATION 
161 East 42nd Street, New York 17 





cate the relative coarseness or fineness of 
the material. 

Additionally, the needle-like crystals of 
Westvaco Soda Ash do not have the auto- 
genous pulverizing action common to iso- 
metric crystalline materials. 

Users of Westvaco Soda Ash also praise its 
unusual flow-ability, purity and solubility. 
If you use soda ash anywhere from the 
Mississippi Valley to the Pacific, you owe 
it to yourself to find out how good Westvaco 
Soda Ash really is. We'll welcome the op- 
portunity to show you. 
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COLUMBIA-SOUTHERN ... dependable suppliers of 
SODA ASH to the glass industry since 1899 
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“Technically Speaking” 


# 
Be 


‘tabout the new Owens-Illinois Technical Center 


by H. H. Holscher* 


Foreword: 


The author wishes to thank his colleagues at Owens- 
Illinois for permission to use material never before 


published. 


@ SoME WEEKS AGo the Technical Center was dedicated 
and you may have seen stories describing this event in 
the business press. 

To many of us, the Technical Center is a dream come 
true. It represents long days and weeks—yes, even years 
of planning, in which flexibility of the building received 
continuous attention. The Technical Center is most of 
all a home for the research, development and engineering 
activities of Owens-Illinois. It brings together for the 
first time its scientific personnel which were formerly 
widely located. There are of course additional scientific 
personnel in Owens-Illinois. We have laboratories at 
most plants. In addition, there are quality evaluation 
laboratories, groups for customer processing problems 
and other engineering groups that work on problems 
limited to a single plant or area. However, the Technical 
Center serves as the heart of the O-I:scientific personnel. 
The heart-beat is the important thing:;showever, and the 
building is thus incidental to.the processes going on 
inside. The attention that was: paid to factors such as 
space, design, convenience and daylighting in the new 
-Technical Center help inspire the excellent morale of its 
staff. We will briefly discuss the facility and then high- 
light some of the operations going on in it. 


Three Types of Facilities 


. There are three major types of facilities. The front 
area, comprising two 60 feet wide areas each 260 feet 


*Mr. Holscher is Technical. Assistant to the Director of Research, 
Owens-Illinois Glass Company. 
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long, together with two 60 x 80 feet connecting wings— 
all with basement and second story—is a laboratory, 
office, designing and drafting area. In this area the 
facilities make complete interchangeability possible. 
Any area may be used for any of the above types of 
work. The floor, partitioning, systems, etc., are all built 
on a modular layout which can be arranged into units 
of any desired size from a one-man private laboratory, 
with complete facilities, to a multiple unit laboratory, 
Fig. 1, for a large group of men. Areas can be made 
the full building width without hallway, for such activ- 
ities as design and engineering, Fig. 4. The color 
schemes are varied enough to be interesting. 

The second major type of area is the high-bay pilot 
plant. No other facility in the world for research and 
development in glass approaches it. The high-bay pilot 
plant functions as an experimental glass plant. It oc- 
cupies an area about 160 x 160 feet, of which about 
4,000 square feet serves as a batch storage and batch 
handling plant. Roughly, 9,000 square feet serves as an 
area for small scale melting, along with other furnace 
operations requiring a high roof clearance. Incidentally, 
the clearance to the bottom of the roof truss in this 
entire 160 x 160 area is 27 feet. The clearance to the 
roof deck is 35 feet. Good glasshouse type ventilators 
are used. In the area for the furnaces we have a 10 foot 
deep pit, 25 x 120 feet, in the floor for furnace and re- 
generator height. There is an additional basement area 
35 x 120 feet for cullet handling. 

In the high-bay area of the pilot plant, space has been 
provided for three end-port type regenerative furnaces to 
provide glass for glass-forming studies and development. 
Two of these, each capable of providing 25 to 30 tons 
.of, glass per day, have been built. The third, similar to 
ithe larger of the present furnaces, will be built when 
“needed. Five forehearths, each with a gob feeder mech- 
anism, are provided on the existing furnaces. The pilot 
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Fig. 1. A section of the Glass Properties Laboratory. This 
is typical of the fifty laboratories in the building and is an 
illustration of a large area accommodating several workers. 


plant facilities for melting this tonnage of glass per day 
allow a complete operation. 

We have mentioned that there are at least five feeders 
operating, Fig. 2. Each position has a different type of 
machine, each of which is experimental from some par- 
ticular viewpoint. The machines are experimental units 
or adaptations of commercial units. Each represents a 
specific development. A list of such units would serve 
no useful purpose because it changes from month to 
month. Here operates a group of projects of interest to 
different divisions of the company. All engineering 
divisions have assignments and access to the hot glass 
and can carry on their experimentation here without 
interfering in or being interfered with by day-to-day 
production problems. 

The third major type of area is the pilot area with 
14 feet clearance sawtooth roof type construction, Fig. 3. 
Here are areas for annealing and heat treating, decora- 
tion and coating, inspection and electronics, raw material 
processing, chemical engineering, TV processing, post 





Fig. 2. The pilot plant of the new Owens-Illinois Techical 
Center, viewed from above, is a maze of experimental equip- 
ment. It represents the final stage in the complete cycle of 
research at the new Center. This battery of experimental 
forming machines, fed by two 25-ton furnaces, is capable of 
producing 75 tons of experimental glass products daily. 
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forming, etc., and in fact any type of processing which 
is too big for the laboratory areas, but still not of a 
forming nature. ‘ 

In short, then, here is a Technical Center built for 
complete freedom of operation from a melt of .1 gram 
to 100 tons of glass per day, for an experiment on a .0] 
inch chip of glass to one on an article weighing many 
pounds, for equipment from the analysis of glass for 
.0001 per cent chromium to a final production machine 
16 feet in diameter. Note that this is not alone a research 
center, nor a development center, nor a design center, 
nor an engineering center, but a Technical Center which 
covers all these activities in an inclusive fashion. 


Types of Personnel 


The Technical Center houses more than 500 people 
including all types of service people as well as technical 
personnel. A listing of the various types of trained per- 
sonnel concentrated here would include, I am sure, every 





Fig. 3. Illustrating the pilot plant area with clearance of 
approximately 14 feet, showing a lehr installed for several 
pilot operations. Beyond, one can see several other experi- 
mental pilot plant areas. 


major technological branch of American industry, While 
Owens-Illinois’ primary product is glass, the interests of 
the company are diversified enough to require that all 
sorts of talent be available. In fact, diversification is an 
expected product of the Technical Center. 

We are going to tell you something about this facility 
from a technical viewpoint. This is because the life that 
is lived in the Center is primarily a technical one. It is 
a carefully organized, painstaking and thorough life 
going on in the midst of an ideal atmosphere conducive 
to usage of not only the physical facilities, but more 
important, the intellectual powers available. If a man 
knows that another in the building may contribute to 
his own progress or problem, it is only a matter of a 
few minutes until the two can be together in conference. 
Under these circumstances, failure to combine ideas and 
thoughts can hardly go unnoticed. 

It is, of course, impossible to describe the complete 
activities in the Technical Center. To do so would result 
in a book which I am sure many people would find of 
value. But the book would no more be written than it 
would be out-of-date. No one individual could write such 


THE GLASS INDUSTRY 














be 
be 
clas 
ard 
the 


Ors 
of 


are 
Din 


as 














ny 
for 
ine 


er, 


<< 


oe 8 8 MDM 


~~ 


—— ee oe a 








a story because the mere gathering of data which could 
be used would require such time that some of it would 
be out-of-date. There are a few things which could be 
classified among the facilities which we could call stand- 
ard, or “old hat.” We will try to emphasize some of 
the new. 


Organization 


The more than 500 people referred to are employees 
of four divisions or subsidiaries of the company. These 
are the Administrative, Glass Container, and Libbey 
Divisions and the Kimble Glass Company, a subsidiary. 
). G. Burch, vice president, Engineering and Research, 
has line responsibility for all research, development and 
‘ngineering work carried on by the Administrative Divi- 
sion and staff responsibility for co-ordination of all such 
vork done by the divisions and subsidiaries. This latter 
responsibility of co-ordination of divisional engineering 
ind development work is delegated largely to the Admin- 
istrative Engineering Department, headed by J. D. 
Northup, director of engineering. The Administrative 
Engineering Department also has line responsibility for 
those phases of engineering having to do with facility 
design and construction, systems installations and major 
changes thereto and furnace design for all glass making 
divisions of the company. On occasion, they undertake 
process development work concerned with improvement 
of present processes, particularly when such work is 
thought to benefit more than one of the operating 
divisions. 

A second Administrative Division group in the Tech- 
nical Center is the Services Group headed by E. H. 
Dwyer, business manager. This group includes the batch 
and furnace personnel, the machine shop staff, purchasing 
and stores, the library, photographic and blue print, 
personnel, accounting, and facilities maintenance. 

The machine and maintenance. shops, together, occupy 
an area approximately 80 x 180 feet, not including the 
stores. These shops are equipped with an enviable array 
of machine tools. The equipment is such that most of 
the required work can be done within the Technical 
Center. Only an occasional part requires facilities not 
available in the shop. Much ingenuity is shown in the 
use of the machine shop by a crew of approximately 
thirty. 

One of the most important central functions is the 
library, Fig. 5. Here we have available a collection of 
books, reports and trade literature on all fields of inter- 
est to the various technical people in the building. If a 
publication is not available here, it can readily be 
obtained upon request, either permanently or on a loan 
basis, through inter-library loan privileges covering re- 
search and thesis work all over the country. The present 
library collection totals nearly 6,000 volumes. There are 
50 file drawers of internal reports, 10 drawers of cata- 
logs, 10 drawers of government documents, 15 drawers 
in the information file and 9 drawers of miscellaneous 
material. We get approximately 250 periodicals of all 
types. 

The third Administrative Division group is the Gen- 
eral Research Department. This is headed by J. W. 
‘Hackett, director of research. This group does research 
and development work for the whole company and its 
subsidiaries. Some work is done at the request of and 
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expense of the division or subsidiary whose interest is 
paramount. If all divisions and subsidiaries have inter- 
est, then the Administrative Division requests the work. 
The activities of this department will be covered in more 
detail later in this paper. 

The remaining three groups within the Technical 
Center are the Engineering Departments of the Glass 
Container Division, Libbey Division and the Kimble 
Glass Company. Glass Container Engineering operates 
for the Glass Container Division on all types of engi- 
neering, development, materials, etc., under J. E. Mc- 
Burney, chief engineer. In a similar fashion, we have 
Libbey Engineering under C. W. McCreery, chief engi- 
neer and Kimble Engineering under F. D. Pinotti, chief 
engineer. In each case, these chief engineers report to 
the operating managers of their respective divisions or 
subsidiaries in the general offices of the company. Major 
divisions in each of the groups may include design, raw 
materials, specification and control, inspection, instru- 
mentation, development work of a control nature, mate- 
rials developments and general development work of 
specific and opportune nature. 

Furthermore, the divisional and subsidiary engineer- 
ing groups have responsibility for improvement and re- 
finement of present processes and products. Much work 
has been done on completely automatic inspection de- 
vices, handling improvements and other items conducive 
to low cost production. Operational details of the batch 
and furnace department, control of melting, control of 
color and composition, paper and paper-board processes, 
annealing or heat treating, etc., are handled. In one 
case there is co-ordination of the plant laboratories with 
testing and adoption of new auxiliary production mate- 
rials and processes to improve present operation and life. 
Trouble-shooting all along the line is an important func- 
tion. In addition, the divisional and subsidiary engi- 
neering groups handle certain developments for which 
they are particularly equipped, both man-wise and 
machine-wise. Refinement of process and complete com- 
mercialization of new machines and new processes is 
likely to rest with the operating engineering divisions. 

The remainder of this article will describe the activities 
and functions of the General Research Department. 


Service Laboratories 


There are two laboratories which should be considered 
as service functions for all technical groups. These com- 
prise the Analytical Laboratory and the Glass Properties 
Laboratory. 

Upon request, the Analytical Laboratory will perform 
whatever analytical procedures one wishes. It does con- 
tinual work on improvement in procedures for analysis. 

Space over-all is 106 x 24 feet and is divided into five 
areas, Fig. 6, a sample preparation and general storage 
area and four connecting analytical areas (20’ x 20’). 
Approximately 20 feet of bench space and 10 feet of 
hood space is provided for each analyst. Hoods are 
specially designed for use of perchloric acid and installa- 


tion in an air-conditioned building. They are built of 


Alberene soapstone, Fig. 7, and have spray pipes and 
nozzles behind the baffles and in the exhaust duct system. 
Duct and grill work supply unconditioned outside air to 
the hood lintels in an amount equal to 65 per cent of 
the total exhaust. Only 35 per cent of exhaust is room 
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air. Equipment and techniques used include two flame 





with the fiber softening point and the low temperature of 
spectrophotometers and Beckman DU spectrophotometer weighted-fiber determinations made under constant tem- tion 
and four electrophotometers for general colorimetry. perature conditions. The annealing characteristics are tric 
Electrolytical apparatus, a polarograph and potentio- interpreted from these curves as well as being measured lab 
metric titration apparatus are used. Also featured are under actual stress conditions. Young’s Modulus can be Tec 
three single pan Mettler balances for rapid weighing in measured from room temperature up into the annealing 
gravimetric work. Eight analysts are employed plus zone. There are several liquidus furnaces, as well as all aie 
supervisor and technician who prepares samples, runs sorts of color measurements covering the ultra-violet into T 
screen tests and maintains the storage area. the near infra-red. There are standard illuminating mos 
The Glass Properties Laboratory has extensive equip- set-ups for visual study of color. Thermal expansion and fine 
ment for some twenty types of measurements. We have contraction is measured by either of two methods—the fun 
here two types of high temperature viscosity measure- quartz dilatometer and the interferometer. Direct mea- as | 
ments. One is the falling ball and the other is the con- surement of sealing characteristics and stresses is mace cky 
centric cylinder type. The viscosity curve is completed by the use of butt and other type seals. Measuremenis sev 
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Fig. 4. Extensive design work on all kinds of vi 
machinery, plants, furnaces, etc., occupies a he 
large proportion of the front wing. Shown is a 
typical drafting and design area with design 
office and conference room in the distance. th 
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Fig. 5. The library 
serves the entire 
Technical Center 
personnel. It has 
6,000 books and 
about 250 different 
periodicals; a cen- 
ter of activity 
when a new re- 
search project is 
planned. 


Fig. 6. The analytical area, partly shown here, 
does service work for all divisions. This layout 
was designed to provide individual unit areas 
yet still connect them for ease of communica- 
tion and to convey the feeling of openness. 



























































of many other properties such as density, index of refrac- 
tion are, of course, commonplace. In addition, all elec- 
trical properties of glass can be determined in this 
laboratory. Once again, this is a service for the entire 
e Technical Center—available upon request. 





ll Materials Research 

to The General Research Department offers perhaps the 
g most interest as far as new things are concerned. We 
d find here a lot of the “old hat” commonly accepted 
e 


functions, which are indispensable to research in general, 
es well as those things which are exploratory and “blue- 
e sky.” As is to be expected the laboratory is divided into 
s several of the normal types of laboratories. We have 
ihe Physics, Physical Chemistry, Solid State, Glass Tech- 
ology, Chemistry, Ceramics and Plastics laboratories. 
lostly these fall into a grouping known as Materials 
‘esearch. Then there are the very extensive Product 
tesearch and Process groups. Specific breakdowns are 
00 complex, but this serves to orient one as to the 
aboratory, semi-pilot and pilot scale research and de- 
elopment. Certain phases of research and development 
vill naturally fall to the various engineering groups when 
hey are closely related to an operating setup. 

Our purpose here is to point up the unusual and leave 
the “old hat” lie. We begin with the Physical Chemistry 
and Solid State Research. 

For instance, for many years we have been working 
on the structure of glass both by work in our laboratory 
and by sponsored work in outside laboratories. This 
work is growing and the hope is to determine the basic 
structure of glass. This we define as position, form and 
motion, of the atomic building blocks. Much of this work 
is at universities or other outside laboratories because we 
feel that wider freedom of action and thought is thus 
secured. Studies on the short range order structure 
include infrared absorption and Raman spectrum deter- 
minations of irradiated and non-irradiated quartz, cris- 
tobalite, and vitreous silica. Low temperature specific 
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Fig. 7. Details of Analytical Laboratory hoods which were 
specially designed for an air conditioned building. Note the 
duct work around the top and two sides of the work opening. 
These supply unconditioned air, thus reducing the loss of 
cooled room air about 60 to 70 per cent. 
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Fig. 8. The Vickers Projection Microscope, shown here, can 
be especially adapted to interference work by use of the 
special cell shown on the table underneath the large round 
dial. Magnification of vertical contours can be made at about 
100,000 times. 


Disorder 
of long ranges is being studied with the electron micro- 
scope. Also, we have used studies of X-ray at low tem- 
perature, neutron diffraction, effects of high pressures, 
etc. 


heat measurements supplement these studies. 


Structural interpretations of present data are con- 
stantly made and revised. Needless to say, the revision 
seems continuous but we know this to be progress. We 
believe Owens-Illinois is a leader in this fundamental 
work. 

Most scientists have a conception of interferometric 
techniques. The principle is one of superposition of two 
or more light beams which results in a change in light 
intensity. Complete interference results in no light, while 
various shades of intensity result from different degrees 
of interference. Practically, one sees alternate bands, lines, 
or fringes which on displacement measure the interfer- 
ence in terms of the wave length being used. Parallel 
ard linear bands indicate a condition approaching optical 
flatness. Curved bands indicate degrees of departure 
from optical flatness. Contour patterns are formed look- 
ing something like contour maps of the earth’s surface. 
At the new Technical Center we have a Vickers Multiple 
Beam Interference Microscope, Fig. 8, which uses mul- 
tiple light beams plus magnification sufficient to estimate 
conteur deviations of about 25 Angstrom units. This is 
usable directly on relatively flat surfaces for measuring 
contour variations. Approaching the problem from an- 
other direction, if we have an optically flat surface to 
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begin with, we can compare differences of index of re- 
fraction of the specimen to a very fine degree if we 
immerse the sample in a liquid of specific index of refrac- 
tion. The build-up of interference then measures changes 
of composition, for instance the study of cords or in- 
homogeneities in glass. A plot of index change gives 
direct correlation to composition change if the effects of 
composition on index of refraction are known. 





Fig. 9. Certain deviations from flatness are shown in the 
contour photograph taken on the interference microscope. At 
“B”, for instance, we have a valley of about 3900 A° depth 
running from the edge to the upper right hand corner. Other 
marked areas are discussed in the text. (Unpublished work 
of J. Francl and J. S. Logiudice.) 


We have illustrated a contour map of a glass surface, 
Fig. 9. This photograph shows a fringe pattern of a 
glass surface showing imperfections in the surface. On 
the right center (A) is a small irregularity of about 210 
Angstrom units. On the left center (B) is a valley of 
about 3860 A extending to the upper right-hand corner 
of the photograph. Just below this (C) is another shorter 
and less deep valley (2460 A). At the upper edge of 
the glass (D) we see a non-uniform hill of from 1350 A 
in dimension, up to 2500 A or more. Magnification of 
depth is about 200,000 times. 

Other Physical Chemistry work includes phase identi- 
fication, internal friction, differential thermal analysis, 
etc. 

In the Physics and Metals group we have first of all 
an instrumentation group. Here are experts in tempera- 
ture measurements and electronics. In addition, we have 
the X-ray, which is useful for phase identification. Ex- 
tensive study of materials by this procedure is a common 
technique. The equipment includes two electric record- 
ing instruments. The Metals research covers extensive 
work on high temperature metals, metal coatings, etc. 
This work is in close cooperation with the forming work 
where we shape glass against metals. A complete Metals 
melting pilot plant is also available. 

In order to learn more about the strength and elasticity 
of glass at high temperatures where it is also capable of 
easy deformation, we have developed a special tensile 
testing machine which is able to test a heated rod sam- 
ple to failure in as little as .001 second. Load is applied 
by an air cylinder, Fig. 10, and both its magnitude and 
rate of application can be varied. The force developed 
across the sample is sensed by a strain gauge type load 
cell capable of handling forces up to 4,000 pounds. The 
deformation is determined by the opposing action of 
two differential transformers connected to the ends of the 
specimen. Both force and deformation are simultane- 
ously indicated on a double-beam cathode-ray oscillo- 
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scope and recorded by photography. A photograph of 
the oscilloscope indication, Fig. 11, is also shown. Here 
a modulus of elasticity at 1250° F. under a time factor 
of .001 second can be determined. The diagram is ade- 
quately marked with time, load and extension of the 
glass. 

Other major equipment in Physics includes a very 
precise electronic recording of internal friction (a me- 
chanical property) at considerably below room tempera- 
ture up to the deformation of the glass. Sound-measuring 
equipment is available. We can record, analyze and 
study sounds and noises. Measurements are made on an 
over-all basis and within specific octave bands of fre- 
quency. Noises accompanying the movements of air, 
from blowers to cooling nozzles, are of interest. 

The Chemistry group works on many and _ varied 
projects. First there is a group working on chemical 
durability of glass. Then there are general and specific 
plastics problems including all types of such materials in 
widely divergent uses. This covers materials for plastic 
containers, including bottles, coating agents for other 
materials. notably glass. as well as adhesives. There is 
continuous study of bottle coatings to prevent damage 
This work started many years ago and resulted in the 
presently used commercial process. Plastic materials are 
studied as ingredients for decoration or coating. Ad- 
hesion of organic materials to glass is an important 
phase now being studied by use of radioactive tracer 
technique. In this process a radioactive tracer can be 
inserted in the organic material and the amount remain- 
ing in the sample after any period of testing can be 
accurately determined. 





Fig. 10. Equipment for determining the high temperature 
strength and elasticity of glass. The rod is shown mounted 
ready for test. The two furnaces shown open (with transite 
covers) close around the glass specimen. The cylinder at bottom 
applies the load. 
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Owens-Illinois has been active for many years in the 
hydrous calcium silicate field. A fundamental study 
initiated more than a decade ago has been concerned with 
the phases present in the system CaO -SiO,-H,O under 
varying conditions. This structure work has been advanced 
by X-ray, differential thermal analysis, shrinkage and 
other procedures. A hydrous calcium silicate having 
the composition 4CaO -5Si0, -5H,O plus some gels has 
been widely used as thermal insulation to temperatures 
of around 1200° F. A similar material with lower water 
content shows possibilities of being usable to tempera- 
tures up to 2000° F. 

The Glass Technology Section has primary responsi- 
bilities for studies of glass properties versus composition. 
All glasses are melted in platinum and analyzed before 
they are acceptable for property measurements. This 
work has been going on for about twenty years and 
riany systems of composition have been studied. The 
s:ction also acts as advisor for all engineering depart- 
:ients on such properties. 

In addition, the Glass Technology Section has a group 

f major research problems. These include such things 

s development of special glass compositions, effects of 

number of variables upon color variations in glass, 
nnealing and stress studies, temperatures of glass and 
olds under simulative service conditions, etc. 

An important recent contribution was the develop- 
nent of a solder glass for use in color television pro- 
crams. We believe that this method of low temperature 
zlass-to-glass sealing has many applications. 

Typical work by Glass Technology on the experimental 
yress, which is described later, yields the result shown 
in the graph presented, Fig. 12. Here are temperatures 
of an experimental blank mold operating at a rate of 4.6 
per minute, in a study of heat transfer from the glass to 
the mold. Thermocouple depths indicated on the figure 
are the distances from the glass-metal interface to the 
several thermocouple positions. The gob is loaded in the 
blank about 0.1 sec. before the No. 1 thermocouple starts 
its cyclic rise. Note the decrease in temperature level 
and wave amplitude, and the lag of the temperature 
wave, as the distance from the interface increases. 

As an illustration of work on stress release we show 
another graph, Fig. 13. This chart gives data on release 
of mechanically applied stress from an experimental 
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Fig. 11. A typical oscilloscope trace secured from the high 


temperature strength and elasticity setup. The load build-up, 
the extension of the glass and the breaking are all shown 
against time. (Unpublished data of T. C. Baker.) 
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potash-soda-lime glass at 840°F. A lath sample is 
brought to the required temperature and then strained 
in flexure to produce an initial birefringence equivalent 
to a stress of approximately 1600 psi. Birefringence is 
recorded as a function of time while the stress decays in 
the sample. From previously determined data on the 


—L 
Fig. 12. The temperatures of a blank mold at various depths 
and times in the Cycle are illustrated here. Note the cyclical 
effect, particularly the trends in time apparent at different 
depths in the metal. 
and C. L. Babcock.) 


(Unpublished data of D. A. McGraw 
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Fig. 13. The release of stress with time, at a glass temperature 
of 840°F. is shown here for an experimental composition. This 
is part of an over-all program on properties of glass at inter- 
mediate temperatures. (Unpublished data of G. C. Godejahn 
and A. F. Van Zee.) 
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Fig. 14. The small regenerative test furnace for refractory 
testing. Note the regenerator, the burners and the duct work 
and blower. 


stress-optical coefficient of the glass at elevated tempera- 
tures, the birefringence values are converted to stresses 
in pounds per square inch. This work is part of a study 
of the effects of viscous and elastic properties on anneal- 
ing of glass. 

The Ceramics Section concerns itself with raw mate- 
rials and refractories. Since freight charges are very 
important, raw materials sources must be situated close 
to the plant. In addition, they must be available in 
sufficient quantity and purity. Accordingly, surveys of 
deposits of sand, for instance, ate carefully made, and 
impurities studied. The reactions of the material to vari- 
ous purifying processes, such as magnetic separation, 
washing, acid purification, or flotation, etc., are care- 
fully studied. Grinding and sizing problems are also 
studied. Two areas are available for this work—a 
strictly bench type, in the laboratory, and a semi-pilot 
type, in the low-bay pilot plant. 

In the testing of refractories, it has always been the 
desire to develop a small regenerative-type glass furnace 
which could be run just like a large furnace. Duplication 
of commercial tests would then be possible on a pilot 


SOME EXPERIMENTAL 
REFRACTORIES 
USED IN 
GLASS FURNACES 








scale and for a reasonable cost. Such a furnace has 
been running for several years, Fig. 14. It has been 
through several campaigns and proven very useful for 
tests both above and below the glass line and on checkers, 
In addition, several different type glass compositions can 
be used at reasonable cost. 

The illustration shows the general layout. Fig. 15 
shows a series of blocks after test. Note how closely 
the blocks resemble commercial scale tests. 

So far we have described activities which might be 





roughly designated as Materials Research, as approached € 
from several different angles, physical, chemical, etc. new 
Closely allied with this are two development groups is n 
working on processes and products. Naturally all these ilus 
activities are interrelated and require close coordination. O 
was 
Process Research end 
inve 


In Basic Process Research and Development we work 


: the 
on new processes related to the manufacture of articles nde 
such as bottles but not with supplemental processes. [t id 
is concerned with the initial forming stages of groups or *. 
families of articles, such as wide-mouth bottles, say froin c 
4 oz. to 32 oz. capacity, or tubing, say from 5 mm, to Cos 
50 mm. in diameter. tas 

Processing studies of presently accepted processes are * 
made to determine the reasons for variability of the shs 
product. The various weaknesses in present processes Fo 
are analyzed and broken down into fundamental causes. te 
Oftentimes, the first step is a critical analysis and experi- a 
mental study of the present commercial process. Such a 
history was experienced in developing the new experi- dt 
mental container forming machine. to 

The experimental container machine has been de- pe 
veloped over the last twelve years. It is built around én 
a basic principle that the behavior of glass in the form- th 
ing stage is largely dependent on how it cools. In the a 
early work on glass composition in relation to properties. 
we applied the results to manufacture of glass containers. dl 
essentially by formulations which could be fabricated a 
much faster. A point was reached where we were sure we Ps 
needed more factual information on the glass and mold y 

(Continued on page 644) b 
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Fig. 15. A typical layout of refractory test blocks after an 
extended run in the small regenerative test furnace. Note the 
corrosion is very similar to large block in commercial furnaces. 
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Current Status Of Electric Booster Melting 


By LARRY PENBERTHY 
Penberthy Electromelt Company, Seattle 16, Washington 


@ Exvecrric MELTING of glass is a subject both old and 
new. It has intrigued glass people for many years. This 
is not a historical paper, but a few dates will be given to 
illustrate this point. 

One of the first patents on this subject in this country 
was taken out by Sauvegeon in 1913. Between that time 
and 1930, more patents were issued, including several to 
inventors in Norway, Sweden and Switzerland. During 
the 1930’s, several Americans were very active patent- 
wise, including Ferguson, Hitner and Wadman, and con- 
siderable experimental work was done. The basic electric 
booster patent was issued to Wadman in 1934. An all- 
‘lectric container tank was built by Northwestern Glass 
Company in 1945. Yet, the widespread use of electric 
booster melting in the United States did not begin until 
ate 1952. This paper is primarily a report on the status 
that electric boosting has achieved here since that time. 
For information as to early foreign practice, please refer 
to a series of articles by Horowitz in THe Gtass In- 
DUSTRY magazine starting February, 1953. 

The idea of electric booster melting lay nearly dormant 
during the entire life of the patent. This was largely due 
to the abundance of natural gas as a fuel, with a strong 
assist from the refractories suppliers and combustion 
engineers, who made it possible for furnaces to deliver 
the extra glass that newer and faster machines were de- 
manding. There was simply no need for electric boosting. 

In recent years, however, this situation has been 
changing. Gas prices are going up and supplies less 
reliable. Whereas machines continue to need glass at 
ever higher rates, most tanks are working near their 
melting limit by normal methods. Accordingly, electric 
boosting appears to have a worthwhile place among the 
tools of the glassmaker. 


Definition 


Before proceeding, perhaps we should define electric 
boosting and review how it works. Electric booster melt- 
ing is the process of adding heat electrically to a glass 
tank that is normally fired with burning fuel, said heat 
being introduced beneath the surface of the glass. 1 used 
to limit the definition further by saying that the increase 
in tonnage output of the tank should not exceed about 
40 per cent, simply because boosters larger than that 
requires more attention. It is my philosophy that a 
booster should be able to run by itself, with no other 
control than an on-off switch. Recently, however, we 
have developed low-cost automatic control equipment that 
permits increases in tonnage output of a tank up to 60 
per cent above the fuel-fired capacity. 


Presented before the Glass Conference, Ohio State University, Dec. 
1954. 
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The principle of electric boosting is quite simple. As 
you know, glass, when hot, will carry an electric current, 
but not so well that it would be classed as a good con- 
ductor. Instead, it would be called a good resistance 
element. The resistance between electrodes immersed 
in the glass on opposite sides of a tank is in the order 
of 100 times as much as the resistance of the copper 
cables bringing the electricity to the tank. Thus, when an 
electric current flows in the circuit, 99 per cent of the 
energy is released as heat inside the glass itself. 


Number of Tanks 


The number of tanks using boosteis today is about 30 
to 40, a figure arrived at by generous use of hearsay and 
guesswork. I have accurate knowledge of less than half 
of these. My guess as to the total power input is 10,000 
kilowatts. If this power figure is right, the output of 
extra glass is about 200 tons per day. 


Business Purposes 


It is apparent that the amount of glass produced by 
boosters is not yet very great as compared to fuel-fired 
tonnage. However, these boosters were more important 
to profits than might appear at first glance, because they 
were put in strategically. Each one filled a specific need. 
Most of them were used to boost the output of a given 
tank, well above its break-even point, as to expenses vs 
income. This situation is very profitable as you already 
know. Some of these boosters were put in to improve 
glass quality. Others were put in to save freight on 
shipping the same weight of glass from another factory 
location. For example, $8 per ton freight on 30 tons a 
day mounts up to quite a saving in a month. Other 
boosters were put in to obtain extra glass quickly to 
avoid losing customers. 


Applicability 


Boosters have now been put in tanks ranging from 3 
sq. ft. to 1,240 sq. ft. melting area. Most tanks have 
been in the 300-700 sq. ft. range. One important con- 
clusion has been derived from this broad variety of 
tanks, namely, that the size of the tank doesn’t influence 
the results to be expected. The rule-of-thumb for con- 
tainer quality is that you can get 5 more tons of glass 
per day for each 1OOKW of steady input, making the 
power input 2400 KWH per day. This ratio stays the 
same from tank to tank. It is reasonable that this should 
be so because the electric heat is liberated inside the 
batch and glass. A given amount of heat melts a certain 
amount of glass. No transfer of heat through a surface 
is involved. 


(Continued on page 647) 
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Materials and Manufacture 


Discussed at West Coast Meeting 


@ SEATTLE WAS HOsT to about 300 ceramists during the 
Eighth West Coast Regional Meeting of the American 
Ceramic Society held October 27, 28 and 29, with very 
good attendance from Southern California and from the 
East. It was a highly successful convention from the 
viewpoint of the glass section and others interested in the 
progress of the glass industry. 

The first glass session was devoted to certain aspects of 
materials and production of immediate interest to the 
industry, namely sand, spray-coating of containers and 
the use of silicones in the blow-room to minimize smoke 
and fumes. 

The difference between most eastern glass sand opera- 
tions and those along the Pacific Coast lies in the fact 
that most western sands are feldspathic by nature and 
those in the east are of the high silica type. These differ- 
ences were brought out in V. C. Swicker’s review of the 
1955 situation. It was emphasized that the glass sand 
situation in California has been changing very rapidly 
during the past year and that this change is intensifying. 
New deposits have been opened up, a new processing 
plant has been completed in Ione and is in operation. 
A sand plant is being constructed at Comanche near 
Stockton and another plant is being modernized. One 
plant has been abandoned after a very short period of 
operation and some of the well established plants face 
a lower volume of business. 

Mr. Swicker described both physical and chemical 
aspects of deposits in the Northwest and included slides 
of the Crystal Silica Company operation in Oceanside, 
California. The only sand plant in Washington that 
supplies glass sand is located in Auburn about 50 miles 
from Seattle. This plant, known as the Hammer Bluff 
deposit, supplies sand for the manufacture of amber 
glass. It is now in the process of being relocated and 
modernized. 

Unsuccessful attempts have been made from time to 
time to construct a plant at Springdale, Washington, but 
beneficiation equipment was not adequate to produce a 
sand generally acceptable to the glass industry. 

The sand deposit at Emmett, Idaho is the most im- 
pressive but at the same time is farthest removed from 
markets. An unlimited supply of sand is available in 
this deposit. 

Feldspathic sands usually require beneficiation for the 
removal of heavy minerals and for control of alumina 
content. W. S. Stickney, of the U. S. Bureau of Mines, 
discussed flotation operations with particular reference 
to removing the iron bearing constituents and referred to 
work on beach sands where the iron oxide content was 
reduced to below 30 per cent. The speaker emphasized the 


_ need for removing all clay-like material before submit- 


ting the sand to the various flotation chemicals and com- 
mented on the economics of this kind of processing. 
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The third paper, by E. G. Tajkowski of the General 
Electric Company, dealt with three critical aspects of 
glass plant operation, namely, spray coating of con- 
tainers, trough and mold sprays and high temperature 
lubricants of the silicone type. 

Spray coating of containers by sulphur and othe: 
chemicals has been practiced for many years, but th 
application of silicones is a relatively new development 
The speaker, confining his remarks to the use of silicones 
reviewed the chemistry of silicones, methods of applica 
tion and the effect on the servicesbility of containers 
citing the advantages to both one-trip and returnable 
beer bottles, Retention of strength by protecting the 
pristine surface is now being taken advantage of by 
many glass manufacturers and also by some packers 
who request spray coated bottles. 

The Los Angeles smog situation is becoming increas- 
ingly critical, for which reason all glass manufacturers 
are attempting to reduce smoke and fumes in the form- 
ing departments by taking advantage of silicone sprays. 
Some eastern plants have improved conditions by using 
a silicone-graphite spray on delivery troughs and blank 
mold equipment. Unfortunately, the “hard” water in the 
Los Angeles area presents serious problems that makes it 
difficult to take full advantage of the materials that work 
satisfactorily in other areas. Glass plant operators are 
very much concerned about this situation, as not only 
are smoke and fumes detrimental to the health and 
efficiency of the blow-room personnel, but also tend to 
become a violation of smog control requirements. 

Larry Penberthy, of Penberthy Electromelt Company, 
described methods by which hot repairs at tanks can be 
made to increase safety to workers. The methods sug- 
gested included the use of thin sheets of aluminum to 
cut down radiation, aluminum helmets, spraying gloves 
with aluminum paint, the use of metal chain screens and 
improved protective clothing. Use of aids of this nature 
will increase the efficiency of the repair men and will 
improve employee relations. 

Ed Humphrey, of Corhart Refractories Company, re- 
viewed some aspects of currents in glass tanks and their 
relation to the selection of refractories. Examples were 
cited and corrective measures were discussed. Another 
paper dealing with refractories was presented by W. C. 
Pittman, of Charles Taylor Sons Incorporated. Mr. 
Pittman discussed both mullite and zircon refractories, 
emphasizing in particular the use of zircon paving block. 

The entire glass industry is interested in applications 
of electric power melting. In this field the Northwestern 
Glass Company is a pioneer. Edward S. Campbell, presi- 
dent, discussed the current status of electric melting at 
Northwestern, starting with their original experiences 
about 1945 with a 16 ton furnace. Much experimenting 

(Continued on page 657) 
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Some Practical Aspects of Seeds and Fining 
A SUMMARY OF A GLASS CONFERENCE PAPER 


By JOSEPH W. WRIGHT 
Owens-Illinois Company, Toledo, Ohio 


Many authors have discussed the possible origin of 
sceds in glass, but no attempt is made here to elaborate 
on these thoughts. We cannot disregard the causes of 
seed that have been enumerated by prior authors. Pre- 
cautions should be taken to eliminate those conditions 
that do cause seed, such as batch separation, which is 
considered one of the major reasons for seedy glass. I 
co not believe we have reached all the answers to our 
roblem, hence, the quicker we can diagnose our prob- 
ems correctly the sooner somebody will find the cure. 
| am not going to tell you how to eliminate seeds, or 
ven theorize to any extent on the cause of seeds. I 
propose merely to cover some observations and experi- 
ences. From these I would like to venture a guess. The 
guess is that undecomposed sulphates or sulphites present 
within molten glass are our principal source of troubles 
insofar as seeds are concerned. 

I believe many glass factories adopt certain practices 
based upon experience that indicate improvements in 
their operations. As an example, let us recall an incident 
from the days of pot-melting where amber glass was 
melted in a covered pot. As the blowers gathered the 
glass from the pot, it would become seedy and blistery 
when the pot was partially worked out, necessitating that 
the pot be closed and either refilled or reheated for a 
period of time, then cooled to operating temperatures 
again, whence additional ware could be produced. On 
one occasion a furnace man had not opened the pot 
early enough so as to allow the glass to cool to the desired 
working temperature, therefore he moved a cooling 
fan into the proximity of the pot and then forgot to 
watch the glass, with the result that the glass in the pot 
cooled down considerably below operating temperature. 
This, then, necessitated that the pot be closed and allowed 
to reheat until it reached operating temperature. In this 
particular case, the blowers worked the pot of glass to 
the bottom without encountering troubles that were char- 
acteristic in the past. Needless to say, from that 
time on, furnace men adopted the practice of cooling 
amber glass pots below their normal working tempera- 
tures, then allowing them to reheat, thus obtaining better 
production figures. 

When the quantity of glass required for an operation 
is known, the glass tank size is determined on the basis 
of past experience. Unfortunately, the same size of tank 
furnace does not turn out equal quantities of good glass 
in all cases. Naturally, the glass composition and glass 
color are major factors influencing the output of a tank 
furnace but, in addition, there are many other factors in- 
fluencing the output. I do not know how to evaluate 
these factors. nor am I certain we know all the factors 
involved. 
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As a result of feeding batch into a tank furnace through 
the endwall by means of two continuous screw feeders, 
the batch stream traveled in all directions and seedy 
glass appeared periodically. As an experiment, the batch 
was fed from the sidewalls immediately adjacent to the 
endwall. The batch did not travel out from the endwall 
and disappeared without moving out under the flame of 
the side port furnace. Approximately 90 per cent of the 
melter surface was batch free, but seediness increased in 
the ware made by the Owens machine. 

A molten glass that appears satisfactory in an average 
size container when made on a gravity fed machine may 
not be at all suitable for a similar size container when 
made on the vacuum fed machine. The rotations of the 
pot and the Owens machine are synchronized so as to 
create the least possible agitation within the pot; how- 
ever, the molten glass within the pot becomes extremely 
seedy at times. We have adopted a term for this type of 
seed in the glass, calling it breakdown; thus the term 
indicates that the glass could be fairly seed-free as it 
enters the pot but in production operation the glass has 
become filled with fine seed. This is not to be confused 
with “reboil” as reboil is the release of many blisters and 
seeds at the surface of the glass when the glass is sub- 
jected to a sudden increase in temperature or to a poor 
firing condition (i.e., shortage of oxygen). Indications 
are that a glass that will reboil easily will show break- 
down also in the Owens process. 

The tendency for this so-called breakdown can be mini- 
mized by the furnace man by means of a temperature 
gradient on the furnace. If ladle samples of glass from 
the refiner are practically free of visible seeds the tem- 
perature of the bridgewall is lowered. If, after some time, 
the glass samples from the refiner show few visible seeds 
the containers made on the Owens machine can be good. 
The bridgewall temperature cannot be lowered exces- 
sively, otherwise the glass will become extremely seedy 
within the refiner. However, experience has shown that 
samples of glass from the refiner can show no seed to the 
naked eye but the glass can show excessive breakdown in 
the revolving pot. It is not uncommon to encounter as 
much trouble in a lightly pulled furnace (no visible seed ) 
as when the furnace is pulled beyond its capacity. 

At low pulls the glass batch does not move very far 
out into the furnace and it is probable that partially 
molten glass is sinking at the charging end of the fur- 
nace and thus travelling under the surface toward the 
throat. The flame and furnace atmosphere does not have 
an opportunity to act upon the batch materials. The 


importance of these convection currents is shown in the 
case of a green glass which according to laboratory 
(Continued on page 650) 
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Feeding and Forming 


Apparatus for Forming Glassware. Patent No. 
2,702,444. Filed July 9, 1949. Issued February 22, 1955. 
Twelve sheets of drawings (none reproduced). Assigned 
to Emhart Manufacturing Company by George E. Rowe. 


The present invention relates to the production of 
blown glassware by forming machinery in which blanks 
or parisons are formed in blank molds, transferred to 
finishing molds and are there blown into final shape. The 
machine provides forming sections which have a plurality 
of simultaneously operable blank molds and blow molds 
together with operable forming means associated with 
each mold. There are also provided means for discon- 
tinuing the operation of the forming means associated 
with one blank mold, without discontinuing the operation 
of the forming means associated with another blank 
mold. The machine also has blank and blow molds for 
selectively forming glassware by blow-and-blow and by 
press-and-blow operations. 


A novel cooling system for controlling the temperature 
of various parts of the forming machine, especially the 
blank, blow and neck ring molds, is provided. This is 
accomplished by mold holder arms for receiving cooling 
air from a common air chest and a timer controlled valve 
for individually regulating the air supplied through each 
arm to the mold sections. Means are also provided for 
accurately controlling the extreme positions of the trans- 
fer-invert and its neck ring molds relative to the blank 
and blow molds and the acceleration and deceleration of 
the transfer to and from those positions. The machine 
may be operated either as a “blow-and-blow” machine or 
as a “press-and-blow” machine. It may also selectively 
be employed as a “single gob” and a “plural gob” ma- 
chine. The changes required comprise only substitution 
of molding parts and the operation of adjusting means 
built into the machine to vary the operation from one 
type to another. 

The patent contains 18 claims and 25 references were 
cited. 


Apparatus for Preparing Glass for Working. Patent 
No. 2,700,850. Filed May 18, 1951. Issued February 1, 
1955. Three sheets of drawings (none reproduced). Roy 
H. Dreshman. 

This invention relates generally to apparatus for pre- 
paring glass articles to work the same and more particu- 
larly to machines for providing relative oscillating motion 
between the glass articles and the source of heat applied 
thereto in preparing it for working. The burner or 
electrode completely surrounds the article to provide a 
continuous source of heat and either the burner or the 
article oscillates, or both are oscillated in the same direc- 
tion at different speeds or in different directions at the 
same or different speeds, to unify the distribution of 
heat over the surface to be worked. The construction 
of the burner or electrode should be such that the flames 
or contact points are relatively close to each other, com- 
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pletely encircling the article and providing enough clear- 
ance space so that the degree of oscillation does not carry 
the surface too far beyond or into the hottest zone of 
the flame due to the shape of the article. A rotary drive 
is provided for selectively rotating or oscillating the 
ware, or the burner, or both, which drive includes a 
clutch having cams adjustable to produce the oscillations 
in various increments of amplitude from zero to the 
summation of the longest arm length of the cams. This 
drive permits the structure to be adaptable to variou: 
sizes and shapes of ware and burners. The apparatu: 
is particularly adapted for use in working non-round 
articles or in cutting odd shaped holes in the side of a 
glass article. 

The patent contains 11 claims and the following refer- 
ences were cited: 1,577,538, Parker, Mar. 23, 1926; and 
272,308, Great Britain, June 15, 1927. 


Furnaces 


Glass Level Control Apparatus. Patent No. 2,716,498. 
Filed April 26, 1952. Issued August 30, 1955. Three 
sheets of drawings (none reproduced). Assigned to West- 
ing house Electric Corporation, by Gordon E. Childs. 

This invention relates to automatic control apparatus 
for maintaining molten glass in a melting tank or furnace 
at a desired level. 

An automatic glass level control apparatus is provided 
consisting of two main assemblies; a probe assembly for 
measuring the existing glass level and an electric control 
mechanism for adjusting the batch feeding rate to main- 
tain the desired level. 

This probe may be of any suitable heat-resisting con- 
struction which will satisfactorily conduct an _ elec- 
tric current on making contact with the surface of the 
molten glass. It is mounted so that it is movable up and 
down by any suitable source of power. The probe as- 
sembly itself contains a gaging unit made up of four 
relay-control switches and a limit switch, which are oper- 
ated by an extension yoke attached to a probe push-rod, 
with the limit switch stopping the probe when it is with- 
drawn from the glass after gaging the level. 

In operation, the initial adjustment of the timer sets 
the duration of a complete cycle. The probe power source 
is started near the beginning of each cycle by the first 
section of the timer, in conjunction with one of the latch- 
ing relays. The probe moves down until it contacts the 
surface of the glass and the electric current, which then 
flows, releases the latching relay, thereby reversing the 
direction of travel of the probe until it is stopped by the 
upper limit switch. Means is thus provided for gaging 
the existing level of molten glass and adjusting auto- 
matically the batch feeding rate to compensate for varia- 
tions in the glass level. 

There were 5 claims and 4 references cited in this 
patent: 1,961,893, Wadman et al., June 5, 1934; 2,565,- 
136, Kretzmer, Jr., Aug. 21, 1951; 2,585,607, Whitmore 


et al., Feb. 12, 1952; and 2,613,002, Light et al., Oct. 
7, 1952. 
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Apparatus For Melting Glass. Fig. 1. Patent No. 
2,718,096. Filed July 17, 1947. Issued September 20, 
1955. One sheet of drawings. Assigned to Union des 
Verreries Mecaniques Belges, by Georges Henry, and 
Edgard Brichard. 

The present invention relates to an apparatus for the 
manufacture of glass and like products and it has for its 
object to improve the thermal efficiency of the fusion of 
these materials. 
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The accompanying Fig. 1 illustrates a shaft furnace 
(a) at the bottom of which is a melting pot (b) con- 
taining the molten glass through which pass flame jets. 
The gases are blown at high speed and pressure through 
nozzles (c) comprising two concentric pipes, one for the 
combustion air, the other for the fuel. 

After having yielded a part of the heat to the molten 
bath, the fumes travel in contra-current to and heat the 
raw materials falling as a spray in the shaft (a). 

The raw materials are charged into a hopper (e) pro- 
vided with a rotating feeder (f) which permits ad- 
mitting them into the furnace in spite of the higher 
pressure therein. 

Above the constriction (d) the shaft flares upwardly, 
so that the rate of flow of the fumes decreases as they 
rise and opposite the fumes outlet it is so low that no 
part of the raw materials is carried towards the re- 
cuperators. 

As they come out of the shaft, the fumes enter a re- 
cuperator (j) in which their pressure and rate of flow 
are still sufficiently great to ensure an efficient heat ex- 
change with the combustion air. They are then expanded 
in a gas turbine (k) which drives the air blower (m) 
and gas blower (1). On leaving the gas turbine the fumes 
pass through a second recuperator (n) and then are let 
out to the atmosphere through (0). 

The combustion air compressed by the turbo-blower 
(m) successively passes through the recuperators (n) 
and (j), and arrives at high temperature in the air 
chamber for the nozzles (c). A distributor with fluid- 
tight feeding chamber (s) permits of introducing into 
the air pipe reagents in the form of very fine powder. 
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The fuel gas compressed by the turbo-blower (1) is 
sent to the gas chamber for the nozzles (c). 

The glass melted in the furnace passes under a wall 
(p) into a refining zone (q) where occluded bubbles 
are allowed to escape; it is collected at (r) or directed 
towards shaping or other apparatus. 

There were 4 claims and 3 references cited in this 
patent: 351,413, Wainwright, Oct. 26, 1886; 2,131,599, 
Shrum, Sept. 27, 1938; and 651,687, Germany, Oct. 18, 
1937. 


Glass Compositions 


Fluoroxide Glass Composition. Patent No. 2,716,069. 
Filed July 27, 1948. Issued August 23, 1955. Three 
sheets of drawings (none reproduced). Assigned to 
American Opti¢al Company by Alexis G. Pincus. 

One of the principal objects of the invention is to 
provide glasses whose index of refraction is considerably 
below known commercial glasses, whose index of refrac- 
tion and reciprocal relative dispersion properties may be 
varied with respect to each other over a broader range 
than has heretofore been available, whose chemical dura- 
bility will be adequate to meet the requirements of par- 
ticular uses, and which are readily workable and afford 
ease of fabrication and refrabrication. 

Selected examples from the numerous glasses prepared 
within the field are as follows: 





Approximate Percentages 











by Weight 
Batch Batch Batch Batch Batch 
1 2 3 4 5 

Beryllium Fluoride (BeF:). . 40 30 =20 10 30 
Sodium Fluoride (NaF)..... 20 10 20 a 20 
Sodium Metaphosphate 

l) . * See 20 40 30 40 
Aluminum Metaphosphate 

POMS wake oa sca lea sre 68 20 10 30 50 50 
Refractive Index Index (Nv) 1,389 1,434 1,440 1,511 1,428 
kaa Srdtpapuatend ywlgteleins aces 81 71 68 71 72 
Durability Rating ......... 2 1 1 1 1 





Glasses of the present invention open an entirely new 
field of research as to optical systems and lens design in 
general and lend themselves to several different applica- 
tions. For examples of particular uses: such glasses may 
replace crystals in highly corrected lens systems; may be 
used as an intermediate medium for supporting the ele- 
ments of different lens systems in more positive relation 
with each other and at the same time replace the con- 
ventional air spaces of the elements of such systems with 
a less abrupt interfacial transition in refractive indices; 
and will afford other design possibilities which can take 
advantage of their unique optical characteristics. 

There were 11] claims and 1 reference cited in this 
patent. 2,481,700, Sun et al., Sept. 13, 1949. 


Glass Wool and Fiber 


Glass Fabric Structure and Method. Patent No. 
2,703,774. Filed November 18, 1949. Issued March 8, 
1955. One sheet of drawings (none reproduced). As- 
signed to Owens-Corning Fiberglas Corporation by Al- 
bert R. Morrison. 

This invention relates to the manufacture of vapor 
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permeable, water repellent fabrics and more particularly 
to the combination of glass fibers and resinous materials 
or elastomeric materials or products possessing the desir- 
able properties of leather. The materials are character- 
ized by high resistance to the penetration of water while 
permitting transmission of vapors to enable the material 
to breathe when used as wearing apparel in the form of 
shoes, jackets or when used as a leather substitute in the 
manufacture of purses, luggage, and the like. The fol- 
lowing example demonstrates the principles of manu- 
facture: 

Continuous strands of Saran (polyvinylidene chloride) 
and glass fibers in the ratio of about 1 to 4 in haphazard 
distribution are fed dqwnwardly upon a collecting belt 
traveling substantially at right angles to the oncoming 
fibers at a linear speed which is less than the rate at 
which the fibers are fed. As a result, the separate 
strands form into natural spirals upon the belt to form 
“swirl mat.” Integration of fibers one with another is 
effected by an adhesive of the type formed of butadiene- 
acrylonitrile elastomer in combination with equal parts 
compatible phenolic resin. Ordinarily, 5 to 20 per cent 
by weight solids adhesive is sufficient. The diluent is 
removed by air drying or it may be driven off at a 
temperature below that at which molecules of Saran are 
capable of readjustment, such as at a temperature below 
200° F. Subsequently, the “swirl mat” is heated to a 
temperature of 300° F. for 8 seconds during which the 
Saran fibers shrink to much smaller lengths, with a 
resulting looping of the glass fibers between anchored 
junctures. 


The patent contains 9 claims and 11 references were 
cited. 


Feeder for Molten Thermoplastic Material. Fig. 2. 
Patent 2,706,365. Filed February 18, 1954. Issued April 
19, 1955. Two sheets of drawings. Assigned to Owens- 
Corning Fiberglas Corporation by Charles J. Stalego. 

This invention relates to 
a feeder designed for con- 
tinuously 





producing 
streams of thermoplastic 
material, for example glass, 
from which filaments of 
considerable diameter say, 
015” can be continuously 
attenuated. The individual 
orifices are so-formed as to 
result in a controlled radi- 
ation of heat away from the orifice forming structures, 
thereby carrying heat out of the glass at a controlled 
rate as it passes through and out of the orifices. The 
feeder structure is relatively inexpensive to construct and 
can be fabricated to controlled dimensions and wherein 
each orifice is separated from its neighbor by a minimum 
of material, but in such a manner as to inhibit the 
tendency of the glass to wet the surface of the material, 
and thus to link adjacent streams to each other. The 
combination of the cross fins 31 is shown in Fig. 2 and 
the vertically staggered positioning of the central series of 
orifice elements 17 and side series 16 and 18 results in 
there being substantially uniform glass conditions at the 
ends of the orifice elements 15. Thus when all of the 
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filaments in the series A, B and C are pulled at a uniform: 


rate of speed and to the same points, the controlled radia- 
tion of heat resulting from the feeder design embodying 
the invention produces filaments of uniform cross section 
from all three series of orifice elements 16, 17 and 18. 

The patent contains ten claims and the following refer- 
ences were cited: 2,229,489, Barnard, Jan. 21, 1941; 
2,303,657, Parsons, Dec. 1, 1942; 2,306,164, Harrison, 
Dec. 22, 1942; 2,335,135, Staelin, Nov. 23, 1943; 
2,407,295, Simison et al., Sept. 10, 1946; 2,485,807, Ber- 
thold et al., Oct. 25, 1949; 2,489,508, Stalego, Nov. 29, 
1949; and 2,634,553, Russell, Apr. 14, 1953. 


Sheet and Plate Glass 


Automatic Grinding and Polishing of Glass Surfaces. 
Patent’ No. 2,705,853. Filed December 4, 1951. Issued 
April 12, 1955. One sheet of drawings (none repro- 
duced). Assigned to Les Glaceries de la Sambre, Societe 
Anonyme by Edmond Laverdisse. 

In plants for surfacing, i.e. for grinding and/or polish- 
ing glass in the form of a continuously moving endless 
band, the movement of the glass is usually imparted 
thereto by pairs of driving rollers inserted between suc- 
cessive grinding tools and between successive polishin; 
tools. In both cases the pressure exerted by the tools act- 
ing either on one side, or simultaneously on both sides 
of the glass, has a braking effect that gives rise to ver) 
considerable internal stresses, capable of breakage of th: 
glass. To avoid this inconvenience, surfacing tools are 
arranged across the side edges or margins of the glass 
sheet, so that they project beyond the edges and variable 
speed driving means are provided for driving in opposite 
directions the tools projecting beyond opposite edges. 
The arrangement may be applied to plants of various 
existing types as those having rows of tools mounted on 
stationary or on reciprocating beams and those having 
tools working over the whole width of the endless glass 
sheet, whether the surfacing operation be carried out 
successively or simultaneously on both sides of the sheet. 

The patent contains one claim and the following refer- 
ences were cited: Re. 18,533, Drake et al., July 19, 1932; 
1,729,498, Waldron, Sept. 24, 1929; 1,803,752, Ford, 
May 5, 1931; 1,864,823, Heuze, June 28, 1932; 
2,181,241, Klemm, Nov. 28, 1939; 2,272,651, Waldron 


et al. Feb. 10, 1942; and 2,304,974, Waldron et al. Dec. 
15, 1942. 


Method of and Apparatus jor Cutting a Moving Rib- 
bon of Glass. Fig. 3. Patent No. 2,705,390. Filed October 
9, 1953. Issued April 5, 1955. Four sheets of drawings. 
Assigned to Pilkington Brothers Limited by Peter M. 
Denlow. 

The principal object of the invention is to provide a 
method of and an apparatus for producing glass sections 
in sheet form of predetermined dimensions from a mov- 
ing ribbon of glass, whereby the transverse and longi- 
tudinal score lines are formed in the moving ribbon of 
glass and so to arrange the score lines that irregular 
breaking of the glass does not occur. Below the trans- 
verse scoring device 7, Fig. 3, are provided three re- 
tractable scoring devices 17, the number of such devices 
depending on the number of sections in sheet form 
into which a leading portion of the ribbon 1 is to be 
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divided. Each of the scoring devices 17 is supported by 
the cross bar 22 (not shown) and a bail 30 common 
to the devices 17 is provided to retract simulantaneously 
the devices from operative engagement with the ribbon 
1, the bail 30 being movable to engage the lower ends 
of the arms 18 and swing them anti-clockwise. Operation 
of the bail 30 is initiated by a mercury switch 42 
pivotally supported by the post 11 for engagement by 
the leading edge of the ribbon 1 at a predetermined dis- 
tance in advance of which the switch 10 is engaged by 
the leading edge of the ribbon. The switch 42 is so 
spaced from switch 10 that it initiates operation of the 
hail 30 to retract the scoring devices 17 from the ribbon 
at the predetermined position on the ribbon in advance 
of that at which the ribbon is to be engaged by the trans- 
verse scoring device 7. The switches 10 and 42 are 
adjustable lengthwise of the post 11, a wing-nut 43, per- 
1iitting adjustment of the switches roughly to determine 
the position at which switch 10 will be engaged by the 
eading edge of the ribbon 1 and adjusting screws 44, 45 
permitting respectively fine adjustment of the height of 
-witch 10 and adjustment of switch 42 relative to switch 
0. When the leading end portion of the ribbon reaches 
1 predetermined position it is snapped off the ribbon 
ilong the transverse score line. 
The patent contains six claims and the following 
references were cited: 1,855,078, Williamson, Apr. 19, 
1932; and 2,260,103, Hinkle, Oct. 21, 1941. 


Double Grinding or Polishing Flat Glass. Fig. 4. 
Patent No. 2,709,875. Filed January 25, 1951. 


Issued 






























































Fig. 3 
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June 7, 1955. Three sheets of drawings. Assigned to 
Pilkington Brothers Limited by Robert Touvay. 

This invention relates to apparatus for grinding, lap- 
ping or polishing the surface of flat glass, and which 
acts simultaneously in continuous progression on the two 
faces of a continuous ribbon of glass, in accordance with 
the method known generally as the “continuous grinding- 
polishing of two faces.” The support 4 for the lower 
tool 1 is provided with shoes 13, Fig. 8, which rest and 
slide on guide elements formed as tracks 14 forming part 
of angle irons 15 secured to horizontal girders 16 joining 
pillars 17 at opposite sides of the machine. Movement 
of the support along the tracks 14 is effected by an elec- 
tric motor 18 mounted on the support and transmitting 
motion through a chain 19 to a shaft 20 provided with 
screw threads which mesh with a toothed wheel 21 keyed 
to a shaft 22. The shaft 22 is supported in bearings 23 
and at its ends is provided with screw threads 24 (not 
shown) meshing with toothed wheels 25 secured to shafts 
26. Secured to the shafts 26 are toothed pinions 27 
which mesh with toothed racks 28 secured to the angle 
irons 15 and extending lengthwise thereof. The gear 
trains connecting the motor 18 with the racks 28 are re- 
duction trains so arranged that the transverse move- 
ments imparted to the support 4 are slow as compared 
with the rate of rotation of the tool 1 supported thereby 
and reversing switches control the direction of rotation of 
the motor 18 so that the support is oscillated along the 
tracks 14 to obtain a rubbing action of the tool which is 
the resultant of the rotary movement thereof and of the 


(Continued on page 652) 
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AXIAL AIRFOIL FANS 


The Chicago Blower Corporation, 
9869 Pacific Avenue, Franklin Park, 
Illinois, have just announced their 
newly redesigned, improved line of 
Axial Airfoil Fans. 

These heavy-duty fans are designed 
in eight general categories for ventilat- 
ine under all kinds of conditions. De- 
veloped after more than 50 years of 
research, these fans provide high effi- 
ciency and low noise level. Of heavy 
steel construction, they are available 
with direct or V-belt drive. 

An illustrated bulletin AA-101, which 
explains their function and design in 
detail, may be obtained by writing the 
Chicago Blower Corporation, on com- 
pany letterhead. 


CONTAINER STAPLING 
MACHINES 


Container Stapling Corporation, 308 
North Park Avenue, P. O. Box 247, 
Herrin, Illinois have just announced 
their newly designed Model CSC-2. 
This machine staples tops and bottoms, 
simultaneously, of center slotted cor- 
rugated and fibre board boxes after 
they have been packed. Equipped with 
two stapling heads, air operated with 
fully pneumatic controls, Model CSC-2 
has no electrical connections, i.e., no 
relays, no solenoids, no micro-switches, 
no fuses, etc. The air valves are oper- 
ated by completely mechanical means. 

This machine was designed by Wer- 
ner Schafroth and manufactured ex- 
clusively by Container Stapling Cor- 
poration. 

The range of carton sizes which may 
be closed with this model is equalled 
by no other machine of this type on the 
present market. It is designed with 
safety features which insure rapidity 
of operation without danger of dam- 
age to cartons or machine. 


ELECTRO-STOPSWITCH 


Fisher Scientific Company, 717 
Forbes Street, Pittsburgh 19, Pennsyl- 
vania, have announced an_ Electro- 
Stopswitch 4”x4’x4” which is designed 
specifically for laboratories and which 
is available in 60-minute and 24-hour 
models. Each, of course, can be used 
for any fraction of these maximum 
periods. 

After use with one instrument, the 
Electro-Stopswitch is quickly used with 
the next instrument, none of the ex- 
pense of furnishing each appliance with 
an individual timer. The user merely 
makes electrical connection to the 
heavy-duty receptacle in the rear of 
the Electro-Stopswitch and sets the de- 
sired operating period on the timer 
knob. When the cycle is over, the timer 
turns off the apparatus (and its own 
pilot light). 
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AUTOMATIC GLASS 
CUTTING MACHINE 


Biddle Engineering Company, Box 
15, Warrendale, Pennsylvania, has de- 
signed and built an automatic glass 
cutting machine that both cuts and 
“cracks off” glass. It replaces time- 
honored hand operations in glass pro- 
duction. 


According to Biddle engineers, this 
new product is the first glass cutting 
machine that can do both jobs auto- 
matically, not only cutting a pattern 
but also “cracking off” unwanted glass 
from the desired shape. 


The Biddle machine is already avail- 
able in a series of sizes capable of 
automatically cutting and “cracking 
off’ glass circles and other patterns 
from two to six inches in diameter. 
Equipment will be supplied for cutting 
and “cracking off” even larger designs. 


The machine can be furnished with 
automatic loading and unloading equip- 
ment to make the entire operation auto- 
matic. Capacity of the new machine 
is approximately 1,200 pieces per hour 
—an advantage of as much as 100 per 
cent over present hand “cracking off” 
processes used in production of auto- 
mobile glass, mirrors and other glass 
items. 


Further details can be secured by 
writing the company. 


CATALOGS RECEIVED 


Coast Metals, Inc., Little Ferry, New 
Jersey, have just issued literature de- 
scribing their newly developed line of 
hardsurfacing alloys. 

These materials consist of alloy-filled 
tubes, either in coils for automatic 
welding, or cut to length for manual 
application. The alloys and methods 
of their manufacture were developed 
through two years of research and field 
test, to meet the demand for higher 
alloy hardsurfacing at low prices. 


Linde Air Products Company, a divi- 
sion of Union Carbide and Carbon 
Corporation, 30 East 42 Street, New 
York 17, N. Y. have just published an 
8-page bulletin about their six new 
organo-silicone compounds with un- 
usual lubricating and solubility proper- 
ties which have been developed. 


Designated X-520, X-521, X-522, 
X -525, X -526 and X -527 these chem- 
icals are offered for development pur- 
poses and are also available in com- 
mercial quantities. Since they possess 
many properties which hitherto have 
not been available in the silicones, it 
is expected that they will find broad 
industrial uses as special lubricants, as 
release agents for rubber and plastics; 
in cosmetics and as emulsifying agents 
or emulsion breakers. Copies of this 
bulletin can be obtained by writing to 
the Silicones Department. 


Stephens - Adamson Mfg. Company, 
Aurora, Illinois, announces the availz- 
bility of a new Belt Conveyor Carrier 
bulletin covering the company’s line of 
standard units. New addition to the 
S-A line is a long center roll carrier 
with either 35 to 45 degree slope end 
rolls for greater carrying capacity on 
light materials, such as grain and woo: 
chips. In addition, the new bulletin 
describes a number of special carrier 
units, as well as Belt Conveyor Trip- 
pers and accessories. Write for Bul- 
letin #355. 


Johns-Manville, 22 East 40 Street, 
New York 16, New York, has published 
the “Johns-Manville Products Hand- 
book,” a new 52-page publication fea- 
turing eleven lines of J-M products 
for industry—insulations and_ refrac- 
tory products; transite asbestos-cement 
pipe; packings and gaskets; electrical 
products, celite diatomite filter aids 
and mineral fillers; J-M synthetic sili- 
cates, etc. 

The handbook contains not only 
product descriptions and essential en- 
gineering data but also a great deal of 
valuable related information. For in- 
stance, on the subject of thermal insu- 
lation problems, the handbook gives 
methods of calculating heat transmis- 
sion, etc. 


Superior Tube Company, Norristown, 
Pennsylvania, have just published Data 
Memorandum No. 15 on glass sealing 
tubing made from constant or uniform 
expansion alloys. The data covers six 
glass sealing alloys in standard produc- 
tion at Superior. The alloys are No. 42 
Alloy, No. 52 Alloy, Sylvania No. 4 
Alloy, A.LS.I. Type 446 (27 per cent 
chromium), MT 1010 and OFHC Cop- 


per. 


Included in the data are production 
limits, nominal chemical analysis, tem- 
per ranges, mechanical properties, ther- 
mal properties and tolerances. A chart 
shows approximate expansion curves 
for the six standard alloys for tempera- 
a from 0 to 1000 degrees Fahren- 

eit. 
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Annealing of Glass by T. M. Lehrs 


A glass-annealing lehr employing a new system of sec- 
tionalized and controlled convection heating is described 
by Messrs. Chudde and Adeline in the News and Reviews 
section of the April 1955 issue of the Journal of the So- 
ciety of Glass Technology. 

The different characteristics of this T. M. (Travaux et 
Métallurgie) lehr are as follows: 

(a) The application of forced convection currents 
transversely to the direction of the flow of glassware 
through the lehr. 

(b) Exact control of temperature throughout the 
length of the lehr, temperature regulation conforming to 
pre-determined temperature curves being sectionalized by 
individual unit or.zone control to suit the character of 
the glassware. 

(c) Accelerated cooling. 

(d) All-metal and unit construction, with accessibility 
providing ease of maintenance during operation. 

The use of forced conveciion assures uniformity of 
temperature through all sections of the lehr and also 
eliminates the deficiencies and inconvenience of heat by 
radiation. The heat which is transferred from the heat- 
ing elements to the glass is almost entirely by convec- 
tion, the transfer of heat by radiation being practically 
nil. The same process is reproduced inversely at the 
cooling stage, the rapidly circulating air removing the 
heat from the glass. In addition to these important 
advantages, the heat exchanges are considerably accel- 
erated, resulting in greater uniformity of temperature, 
due to the rapid diffusion of heat from the heating ele- 
ments to the glass. 

During annealing, it is obviously essential to impose 
on the glass a temperature cycle which corresponds with 
its physical and chemical characteristics and with its 
shape, so as to insure that the glass acquires its desired 
properties. The looked for in well-annealed glass, how- 
ever (absence of strain, uniform distribution of strain, 
surface brilliance, etc.), cannot be obtained without pre- 
viously determining the time/temperature annealing 
curve which, in turn, is either calculated or obtained 
from previous experience. The T. M. lehrs are, therefore, 
composed of units assembled side by side, relatively inde- 
pendent but when joined forming the length of the tun- 
nel, each unit being able to achieve, in a perfect manner, 
its scheduled section of the temperature curve. Each unit 
is almost a closed ventilation circuit, since the ventila- 
tion is transverse to the flow of the glassware through 
the lehr and is equipped with instruments to control the 
temperature automatically, section by section. Thus, the 
glassware is subject to annealing treatment which con- 
forms to the ideal, fixed time/temperature curve. The fact 
that the sections or units are independent, gives flexibil- 
ity and mobility comparable with other modern produc- 
tion plants. 

It is well-known that glassware, after passing through 
the critical temperature zones, when all strain has been 
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removed, can be subjected to fairly rapid cooling. 
The T. M. lehr, however, takes account of the fact 
that the speed of cooling also depends upon the shape 
of the glassware and its composition and that in every 
case there exists a point on the annealing temperature 
curve where the cooling can be accelerated. The same 
principle of forced convection which is employed for 
conveying heat to the article is again employed for 
lowering the temperature of the article. This time by the 
application of cold or cool air. .This section of the lehr 
or tunnel-may be termed the “chilling section” and the 
rate at which the cold ventilating air can be applied is 
iully controlled and adjustable. Furthermore, drafts aris- 
ing from currents of air which are always present in 
glassworks are nullified by this forced-air cooling system. 
Thus, by the time the glassware has reached the end of 
the chilling zone, its temperature has dropped to about 
room temperature and it arrives on the uncovered sec- 
tion of the conveyor belt, which forms the sorting table, 
in a condition suitable for handling. 

The lehr is of all-metal-welded construction and is in- 
sulated with a 12-inch layer of rockwool, which, sup- 
ported by insulating blocks, is interposed between the 
internal and external frames, thus preventing almost all 
heat leakage. 

The absence of brickwork provides many advantages; 
there is freedom from leakage and breakage at expan- 
sion points, which normally follows successive heating 
and cooling, and thermal inertia is practically abolished. 

The conveyor belt is of special metal trellis-work 
(woven mattress), and is driven by a rubber-covered 
drive-roller in such a way that the belt maintains con- 
tact over 300° of its circumference; an adjustable pres- 
sure roller ensures this degree of contact and alignment 
of the belt is obtained by the use of adjustable, swivel 
ball-bearings on both end-rollers. The belt is returned 
inside the lehr, so that the heat is retained. The inevita- 
ble initial lengthening of the belt is compensated by a 
weighted roller which, however, does not exercise any 
supplementary tension; the belt’s passage through the 
lehr, therefore, is remarkably smooth. This system, to- 
gether with the method of supporting the belt through 
the lehr, undoubtedly contributes to long belt-life. 

The rubber-covered roller is driven by an electric 
motor through a planetary-type reduction unit and vari- 
able-speed control gear and this allows for easy vari- 
ations of belt speed to be made from the normal ratio 
of 1:6 to as far as 1:100. These gear units are grouped 
together and enclosed in an oil bath. Continuous service 
without undue attention, except for periodic greasing can, 
therefore, be maintained. 

Each heating section, or unit, is equipped with two 
fans, one under and the other over the lehr belt and 
under their impetus the lehr atmosphere is moved rapidly 
either in an upward or downward direction. One fan 
draws the air upwards through the belt, through the 
glassware being annealed and then through the heating 


(Continued on page 658) 
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Technically Speaking .. . 

(Continued from page 634) 

temperatures obtained in our processes in order to apply 
more intelligently the information obtained in the labora- 
tory. Methods were devised, some of them crude, for 
making such measurements in our factory operations and 
put together quite a bit of data. We were greatly sur- 
prised at the results. Temperatures of both glass and 
mold equipment in all the processes varied greatly and 
we could not understand how we were able to make bot- 
tles at all; but we were making millions of them; most 
of them were very good. We were anxious to determine 
just how well we could make a glass container if we 
could control things such as cycles, glass and mold tem- 
perature distribution, times of contact of glass and mold 
metal, the pressure imparted to the glass, etc. and deter- 
mine their effects on the subsequent distribution of glass, 
on the number and type of defects produced and on the 
possible rates of production available. 

With the results mentioned, an experimental machine 
was constructed. This machine, loaded with wires and 
recording devices, enabled a change of temperature, time, 
and pressure, at will, and the effects were recorded or 
noted. Cycles were studied and a new pilot machine 
designed and built to test further refinements. Improved 
distribution of glass in the mold during forming was 
being attained. 

The next phase was construction of an experimental 
prototype of a commercial machine which took a year to 
build. It failed to turn out the perfect distribution of 
glass as each container had the same defect. Half way 
down the sides, in precisely the same place on every con- 
tainer, there was a bulge on opposite sides, and a notice- 
ably thin section on the other areas. It was decided that 
the fault resulted from heat loss in the glass as it moved 
from furnace to machine. The machine was turned 90 
in relation to the furnace and the defects moved with the 
machine. Obviously the problem was not one of delivery 
of glass from furnace to the machine unless it occurred 
just as the glass entered the mold. Direct feeding of 
glass to the mold removed the last mentioned effect as a 
possible cause. 

It had been felt all along that the mold cooling condi- 
tions were absolutely uniform around the periphery of 
the mold. But a skeptical researcher noted that a small 
bolt used for holding the mold passed through the cool- 
ing air channel. He reasoned it might affect the desired 
uniformity. He removed the bolt and from then on the 
uniformity of glass distribution which we desired was 
a reality. It was only a matter of further mold cooling 
refinement and adjustment to attain the desired uni- 
formity and distribution. 

The mechanical bugs were worked out of the prototype 
and a 6-head machine was built and operated experi- 
mentally for the next three years. The machine makes 
wide mouth glass containers 20 per cent lighter, but still 
stronger, and much faster per mold than any other 
commercial machine of its size. 

This cycle of development required about 12 years, 
but with the new facilities now available at the Technical 
Center we believe a similar job could now be done in 
three or four years. 

A picture of the section prototype machine was on the 
cover of THe Grass Inpustry for October, 1955. 
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Fig. 16. The experimental press, together with all conceivable 
types of instrumentation, is used for work on heat transfer and 
other major problems of forming glass against metals. 


An interesting research tool used here for fact finding 
is the research testing press. The application of equip- 
ping an experimental machine with every type of in- 
strumentation imaginable, has been carried even further 
in recent years. It was realized that a machine designed 
specifically for fact finding about what happens t@glass 
and metals when they come together would be very use- 
ful. Since the maximum control is obtained in the 
pressing of a parison, we chose this type of unit. It 
represents the first and by far the most important stage 
in forming a wide mouth article. 

The unit is known as a research testing press or experi- 
mental press. It has been designed for maximum flexi- 
bility as a fact-finding tool for experimental purposes 
only, Fig. 16. 

Let us now tell you about some of the instrumenta- 
tion which makes this a fact-finding quantitative unit as 
contrasted with only an observation unit. Built into the 
plunger holding head is a sensing device using strain 
gauges to measure the pull necessary to remove the 
plunger from the glass. A gob of glass is delivered to the 
mold and the plunger pressed in. Then as the plunger 
is pulled away from contact with the glass, this sensing 
device, together with an oscilloscope, measures the force. 
This is known as the plunger retraction force. A time 
scale is also imposed on the oscilloscope and so a build-up 
of force, plus the let-down can be plotted as a function of 
time. The oscilloscope record can be photographed. The 
resolution is such, that pulls of 5-10 pounds difference 
can be measured. The retraction from glass takes about 
1/100 of a second and we can divide this into at least 
20 different segments. A Sanborn recorder can also be 
used to record the force. 

In, addition, there are procedures for measuring the 


(Continued on page 654) 
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GROSS SECTION TYPICAL CROSS FIRED REGENERATIVE GLASS TANK 


(All Refractory Mix 89 and Mix 257 laid in Setskold C-9) 
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LACLEDE-CHRISTY refractories 


Laclede-Christy serves you best when 
you use its complete service. 


This service includes specialized refrac- 
tories for tanks, pots, feeder parts, super- 
structure refractories, as well as silica 
brick and mortar, fire clay brick, refrac- 
tory cements and plastic fire brick. 


Often you obtain a sizable freight advan- 
tage by using Laclede-Christy as your 


| LACLEDE-CHRISTY COMPANY 


only source of supply. That saves money. 


If you need special help, Laclede-Christy 
provides that too. Laclede’s years of 
experience and close cooperation with 
all kinds of glass manufacturers makes 
this help unusually valuable. 


So, the right places to use Laclede-Christy 
refractories is wherever you need them. 
Next time call your Laclede-Christy man. 
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Current Statistical Position of Glass 








Empleyment and payrolls: Employment in the glass 
industry during September, 1955, was as follows: Flat 
Glass: A preliminary figure of 29,900 for September, 
1955, indicates a rise of only 2 per cent from the ad- 
justed 29,300 reported for August, 1955. Glass and 
Glassware, Pressed and Blown: An increase of 5.3 per 
cent is shown by the preliminary 83,900 figure of Sep- 
tember, 1955, when compared with 79,700 of the pre- 
vious month. Glass Products Made of Purchased Glass: 
The preliminary figure at 15,000 indicates a rise of only 
2.7 per cent from the previous month’s 14,600. 
Payrolls in the glass industry during September, 1955, 
were as follows: Flat Glass: An increase of 2.8 per cent 
is shown in the preliminary $14,727,843 when compared 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
Narrow Neck Containers 
October, 1955 


RN eS ino sx sive cece cles 1,348,000 
Medicinal & Health Supplies.................. 350,000 
Chemicals, Household & Industrial.............. 823,000 
NS LETT 352,000 
Beverages, Non-returnable .................... 59,000 
ks obec e's seven wou waa 73,000 
IIE PE ee 524,000 
gaa Rais sous s vse cc vee'siccsecesces 1,043,000 
SSS EGY a a oe a 443,000 
I I UO os. is o's ve de eset eee 864,000 
Sub-total (Narrow) .................. 6,879,000 

Wide Mouth Containers 
Rs ai ky vel sini aie wae °3,147,000 
SORE ee Sa Pr EO 240,000 
Medicinal & Health Supplies................... 426,000 
Chemicals, Household & Industrial.............. 180,000 
I I Ne no, csc tect ceesedecs 151,000 
gn os ele eke tre ccs eekeee 124,000 
I I oo hac ca és wb e'ee 4,268,000 
TEER, oko Foe obs seiies 11,147,000 
Export Shipments.........:...... 278,000 
pop RM) 1 4) 11,425,000 

*This figure includes Fruit Jars and Jelly Glasses. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 
(All Figures in Gross) 


Production Stocks 
October October 
1955 1955 

Foods; Medicinal & Narrow 
Health Supplies; Chemi- Neck ... 


4,583,000 4,465,000 
cals, Household & In- 








dustrial; Toiletries and Wide 
Cosmetics Mouth .. °4,275,000 4,603,000 
SED ree 277,000 319,000 
Beverages, Returnable ............. 421,000 1,200,000 
Beverages, Non-returnable ......... 67,000 241,000 
SE re 110,000 304,000 
Beer, Non-returnable .............. 604,000 689,000 
| ES a 1,252,000 1,266,000 
ES 452,000 455,000 
Packers Tumblers .:.............. 132,000 177,000 
MNES 3 UF as Ns os coe ees 12,173,000 13,719,000 


*This figure includes Fruit Jars and Jelly Glasses. 
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with August, 1955, adjusted $14,325,649. Glass and 
Glassware, Pressed and Blown: An increase of 5.9 per 
cent is shown in the preliminary $27,485,640 reported 
for September, 1955, when compared with the previous 
month’s adjusted $25,961,478. Glass Products Made of 
Purchased Glass: A preliminary figure of $4,364,100 
was reported for September, 1955. This is 3.4 per cent 
higher than the adjusted August, 1955, figure of 
$4,221,152. 


Glass container production, based on figures e- 
leased by the Bureau of Census, rose 8.3 per cent during 
October, 1955, to reach 12,173,000 gross. This is an 
increase over the previous month’s 11,234,000 gross. 
During October, 1954, production was 10,843,000 gross, 
or 10.9 per cent below this year. Glass container pro- 
duction at the end of the first ten months of 1955 has 
reached a total of 115,538,000 gross, which is 8 per cent 
ahead of the 106,914,616 gross produced during tie 
same period in 1954. 

Shipments of glass containers during October, 1955, 
increased less than 0.04 per cent to reach 11,425,000 
gross. This is a very slight increase over September, 
1955, shipments which were 11,421,000 gross. Ship- 
ments during October, 1954, were 10,354,000 gross, or 
9.4 per cent below October, 1955. At the end of the 
first ten months of 1955, glass container manufacturers 
have shipped a total of 113,523,000 gross, which is 8.8 
per cent ahead of the 103,605,195 gross shipped during 
the corresponding period last year. 

Stocks on hand at the end of October, 1955, were 
13,719,000 gross. This is above September, 1955, stocks 
of 13,040,000 gross and 0.3 per cent higher than the 
13,684,000 gross on hand at the end of October, 1954. 


Automatic tumbler production during Sepiember, 
1955, was 4,220,967 dozens. This is a drop of 29 per 
cent from August, 1955, production which was 5,931,118 
dozens. Production during September, 1954, was 5.,- 
122,419 dozens. Shipments during September, 1955, 
dropped to reach 4,586,929 dozens. This is 18.5 per cent 
lower than August, 1955, 5,626,837 dozens. During Sep- 
tember, 1954, shipments were 4,768,140 dozens. At the 
end of the 12-month period ending September, 1955, 
shipments have reached a total of 61,813,732 dozens. 


which is 1.6 per cent higher than the 60,819,995 dozens 
shipped last year. 


Table, kitchen and house:old giassware: Manu- 
facturers’ sales of machine-made table, kitchen and 
household glassware during September, 1955, fell off 
0.4 per cent to reach 3,406,369 dozens. This is a drop 
from August, 1955, 3,421,346 dozens. During Septem- 
ber, 1954, sales were 3,503,309 dozens. At the end of 
the 12-month period ending September, 1955, manufac- 
turers had sold a total of 37,835,335 dozens, which is 


above the 36,895,153 dozens sold during the correspond- 
ing 1954 period. 
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Electric Booster Melting . . . 
(Continued from page 635) 


Many different types of glass have been melted elec- 
trically now. They are: container flint, amber, green 
and blue; heat-resisting borosilicate, both clear and opal; 
lead crystal; lime crystal; white optical; high-iron 
optical; non-alkali; pharmaceutical neutral and heat- 
absorbing. 


Uses 


The technical uses for boosters have now been estab- 
lished. A hooster will permit a tank to produce more 
glass at any period of time the operator chooses, requir- 
ing only to throw the switch on. A booster will 
permit a tank to operate at lower fire temperature 
while maintaining the same tonnage output. It will re- 
duce the temperature gradient from top to bottom of the 
giass. It will reduce the loss of volatile components. 
(This is especially true in all-electric melting.) A booster 
will ease the firing problem if the ports, checkers, etc., 
are in bad shape. It will reduce the cost of refractories 
per ton of glass produced for the reason that the tank 
jasts just as many days, but produces more glass each 
day. In certain cases, such as small tanks and special 
glasses, boosting will out-compete fuel with respect to 
melting cost per ton. It will make batch charging easy in 
cases where there is freezing up in the doghouse. It will 
permit the use of less cullet, for the purpose of improv- 
ing the color. 

On the other hand, boosting won’t cure bad batch 
mixing. It won’t control the glass level. It won’t remove 
tramp iron from the cullet. In other words, boosting can 
be a big help, but it is not ‘a cure-all. 


Cost of Installation 


The cost of installing a booster can be given for aver- 
age installations as $40-$50 per KW. Thus, a 300 KW in- 
stallation to produce 15 tons more per day might cost 
$15,000. This includes all wiring, transformers, meters, 
electrodes, electrode installation, engineering, and paid- 
up license. It must be realized that there can be varia- 
tions from these typical figures. One installation rented 
the necessary transformers and got by with $30 per KW. 
Another had extensive high-voltage wiring to do, added 
some experimental features, ani came out with $90 per 
KW. Usually, extra tonnage can be obtained by boosting 
with only 1/3 the capital investment that would be 
required for a new furnace and building. 


Cost of Operation 


The power consumed per ton of container glass is 
under 480 KWH. Power cost in the industrial east 
averages 0.85 cents per KWH, giving a heat cost of 
about $4.10 per ton for the glass obtained by boosting. 
The refractory cost-per-ton saving mentioned above can 
be estimated at $1 per ton. The saving in interest on 
the saving in capital investment mentioned above is 
estimated at 30 cents per ton. Even after making these 
allowances, it can be seen that boosters would not ordi- 
narily be put in to save on the heat cost per ton. Some 
other factor generally furnishes the basis for a decision. 

Electrode consumption is generally low and is con- 


(Continued on page 648) 
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Glass Laboratory 
Testing Scale 


This EXACT WEIGHT Scale is designed 
specifically for laboratory testing of bottles, 
glassware and glass products. Its extreme 
accuracy and sensitivity gives you positive 
product control. 


It is equipped with agate bearings; hydraulic 
damping device for fast and accurate readings ; 
2814" platters. It is supplied with both fluid 
and avoirdupois specifications. Dial is gradu- 
ated with 114” over-and-under equivalent to 1 
1 


ounce by jg ounce divisions. 


Other EXACT WEIGHT Scales are avail- 
able for checking products as they come from 


the hot end of the lehr. Write or send coupon 
for complete information. 


Sales and Service Coast to Coast 








Lxack\Weiglint 


Better quality control FZ Cables 


Better cost control 
THE EXACT WEIGHT SCALE COMPANY 





952 W. Fifth Avenue, Columbus 8, Ohio 
in Canada: P.O. Box 179, Station S, Toronto 18, Ont. 


Please send complete information on Model 483. 


Name 
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Electric Booster Melting . . . 
(Continued from page 647) 


sidered normal at 8 cents per ton. The spread has been 
from 2 cents to 20 cents in favorable and unfavorable 
conditions, respectively. 

Labor cost is low, since the only maintenance is to 
advance the electrodes occasionally. The time consumed 
is about an hour every 2-4 weeks. 


Ease of Installation 


This point is hard to generalize, since some installa- 
tions are made cold while most are made hot. During 
the early days when we were first learning to drill tank 
blocks, especially Zac and Monofrax, while the tank was 
full of glass and operating, there wasn’t anything easy 
about it from my point of view as the chief driller. How- 
ever, we can say now that installation, hot or cold, is 
quite straightforward. On one job, a 600 KW booster 
was installed hot and was operating in 23 days total 
elapsed time, with no interruption of production. 


Ease of Operation 


Within my definition of a booster, nothing could be 
much simpler to operate. A daily check is made of the 
current in each electrode and once or twice a month 
the electrodes are adjusted. Ordinarily the only control 
is an on-off switch. 


Reliability of Results 


The first year of putting boosters in strange tanks 
furnished a few puzzles mixed in with the successes. 
A few tanks had to be re-worked to make them perform 
as promised. Solving these puzzles gave us a better 
understanding of how a booster does its work, and during 
the past year the results have been quite dependable. 


Future Possibilities 


The phrase, “current status of future possibilities,” 
sounds like confused language, but it isn’t, because the 
horizon for electric melting is changing as time goes on. 
Machines and lehrs are demonstrating their ability to 
handle more glass. While it is true that furnaces can be 
pushed also, progress in improving the melting rate by 
normal methods leaves something to be desired. Boost- 
ing, then, supplies a direct and positive method of in- 
creasing the tonnage output of a tank. It is quite possible 
that much of the normal-growth glass tonnage of this 
country will be obtained by boosting over the next ten 
years. The two main reasons are: flexibility, meaning 
the ability to get much more glass quickly at the will of 
management and the operator, without paying the penalty 
of low efficiency when the pull is low; lower capital 
investment per ton of increased capacity. 

A very important by-product of electric-boosting work 
so far is the stimulation that it has given to the study of 
convection currents and the basic concepts of melting 
and fining. This investigation is not yet complete, but 
results demonstrated already indicate that we can expect, 
during the next few years, decisive improvements in our 
glass melting and preparation methods. 
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GRADUATE ENGINEER 


Rent a ee eee 


Experienced in machine working ; 
of glass for position with a major 

electron tube and cathode ray 

tube manufacturer. Engineers 

should have sufficient knowledge 

of glass technology to set up 

process controls and analyze pro- 

duction problems. 





Please send complete resume to: 
Technical Placement Office 


RAYTHEON MANUFACTURING CO. 


Receiving and Cathode Ray Tube Operations 
55 Chapel Street. Newton 58, Massachusetts 








DELOS M. PALMER & ASSOCIATES 


Consulting Engineers 
Mechanical, Electrical & Industrial 


* 
Designers of 
Special Purpose Machinery 
For The Glass Industry 


Automation 
* 


4401 JACKMAN ROAD TOLEDO 12, OHIO 


Telephone: Kingswood 9611 

















EISLER Equipment 
solves glass problems! 
Since 1920, designers 
and builders of special 
machinery and equip- 


ment for the glass in- 
dustry... 





Above: SPECIAL CROSSFIRES 


Glass Lathes .- Glass 
Cutters ~« Wet or Dry 
Silent Blast Torches - 
Cross Fires ~ Ribbon 
Fires « Gas and Oxygen 
Burners + Indexing 
Turntables - Sealing, 
Ampule and Bulb Blow- 
ing Machines, ete. 





Below: BLAST BURNERS 





Call us now ae bere 
without obligtion as ee : 


EISLER ENGINEERING CO., INC. |Charles Eisler, Jr. 


742 So. 13TH ST., NEWARK 3, N. J. President | 
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WEST END. 


‘round the clock 
source of finest quality 


SODA ASH 


Giant kilns burn lime and 
coke to make carbon di- 
oxide. This gas is used to 
separate the soda ash 
base from the brine that is 
pumped in from the na 
tural deposits of Searles 
Lake in the California des 
ert. The burned lime by 
product is conveyed to a 
special plant where it?’ is 
processed into hydrated 
lime—another product of 
West End Chemical Com 
pany 


The manufacturing, storage and (NEI 48 reesouny senvict— Casconer 
shipping facilities of West Endarecon- [ie - i} hours away by company plane. 
stantly at work for western industry. al 
This continuous operation provides 
ample soda ash to supply both immedi- 
ate requirements and maintain a vast a 
reserve. Regardless of market condi- 
tions, West End meets all normal and 
emergency needs of western industry 
promptly. Strategic location of plant 
permits fast, economical transport by 


; etm iz am > IMMEDIATE SHIPMENT to custom- 
rail or truck to any point in the West. ____ ers throughout the West in company’s 
Write for samples, ‘ey own leased hopper cars . . . ready at 


: é all times. 
prices and technical data. 


co 30 MINUTE IN-AND-OUT LOADING 
for bulk trucks at any hour of day or 
night through “serve yourself” de- 
livery. 


West End Chemical Co. 


Executive Offices: Nineteen Fifty-Six Webster Bldg., Oakland 12, California - Plant: Westend, California 
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Practical Aspects of Seeds and Fining .. . 
(Continued from page 637) 

tests showed better meltability than a flint glass, yet was 
more difficult to melt in a preduction furnace than was 
the flint glass. If an obstruction such as a dam is placed 
in the furnace so as to cause convection currents to 
carry the green glass to the surface of the melter, highly 
beneficial results are observed in removing seeds. 

A carbon-sulphur-iron amber glass presents more prob- 
lems than either the colorless glass or the green glass. 
Breakdown of amber glass in the revolving pot of the 
Owens operation is not uncommon. The problems in con- 
nection with amber glass, however, are not confined 
entirely to the Owens operation. These same problems do 
exist with gravity feed operation, especially when ware 
being made is small; thus the production uses only a 
few tons of glass per day, but does require compara- 
tively hot glass for the operation. Here the revolving 
tubes used in the process can produce turbulence and 
breakdown appears. 

Previous to the time sulphates were added to the glass 
batch, as a batch material, we added sulphates to the 
batch as impurities in our normal glass batch materials, 
although the amount was small. Additional sulphates are 
introduced into the furnace from the fuels used and this 
can be an important source of sulphate. At the present 
time when using natural gas and low sulphur fuel oils it 
is not uncommon to find traces of sodium sulphates on 
the surface of the glass in the refiner. It is my guess that 
it is present on the surface of the glass in all refiners. 

One instance of glass troubles is of considerable inter- 


est, namely, a car of barytes marked “heavy spar” was 
accidently unloaded into the feldspar bin. Approximately 
12 hours later the amber glass showed breakdown in 
Owens operation, while the ware made on a furnace con- 
nected with gravity-fed operation did not show any in- 
crease in seed. It is natural to assume that there were 
equal quantities.of gases present in the glass of both fur- 
naces but that the agitation of the Owens operation 
caused seeds to appear there. 

Again returning to earlier experiences of the hand 
gathering days, it was observed that when a sulphate- 
container alabaster glass was melted in a small tank, 
small blisters developed in the gathering area. 

If opal glass is gathered at high temperatures, the 
opacity of the glass decreased rapidly, thus indicatin;: 
the loss of fluorine. I do not recall that opal glass onc: 
melted can be reheated so as to cause reboil (norma 
furnace temperatures of 2500°-2600° F.). From th 
observation it appears that one glass, namely, opal glass 
can be saturated with a gaseous substance or a substanc: 
which will liberate gas without causing seeds, wherea: 
other glasses liberate gases which result in excessive 
seediness. Likewise, common salt can be added to the 
glass batch; a portion of this salt remains in the molten 
glass to come out in the refiner or in the revolving pot. 
or in the forehearth. However, the presence of salt in 
the glass tends to minimize the tendency for breakdown. 

At this time questions can be raised as to the proper 
grain size of sulphate materials used in the glass batch; 
coarse grained materials used may not give us a thor- 
oughly homogeneous glass melt. This thought can be 
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Borax 


Technical and tts LS. F. 


Wherever high purity borates are demanded 
for heat resistant, high strength and other 
quality glasses, Stauffer Boric Acid, 

Borax, and other glassmakers’ chemicals — 
Potassium Nitrate, Sulphurs (all grades), 
Salt Cake (Western U.S. only)—are 

your guarantee of satisfaction. 


380 MADISON AVENUE, NEW YORK 17, N. Y. 


wnhydrous, Pentahydrale, Decahydrate 


STAUFFER CHEMICAL COMPANY 


221 N. LaSalle $t., Chicage 1, Ill. * 636 California $t., Sen Francisco 8, Colifernie 
326 S. Main Street, Akron 8, Ohio * 824 Wilshire Boulevard, Los Angeles 14, Calif. * 8901 
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followed through by observing a gob of hot glass taken 
from a gravity feeder and subjecting the hot gob of 
glass to a reduced pressure in a vacuum chamber. When 
such occurred, the gob of glass swelled up like a sponge 
and retained this condition when cooled under vacuum. 
All sizes of cavities appeared in this gob of glass, cavities 
ranging from 1/32 inch to 1 inch or more in diameter. 
This non-uniformity of voids further represents non- 
homogeneous glass, as well as something that liberates 
gases. When this same experiment is carried out on a 
gob of hot opal glass there was no swelling; in fact, only 
a very few blisters, approximately 1 inch in diameter 
appeared. 

rom these several observations, as mentioned, I desire 
to repeat my guess that sulphates, either as introduced 
in'o the batch as impurities, or as an intentional addition 
to the batch, or the sulphates formed in connection with 
furnace atmosphere constitute the major portion of our 
secdy glass problems. In amber glass we may have either 
un decomposed sulphates or sulphites causing our prob- 
lem of seedy glass. Likewise, | will guess one of the 
fectors causing the so-called reboil or the formation of 
biisters is brought about by fires and temperature on un- 
d-composed sulphates or sulphites. 


BOOK REVIEW 


Proceedings of the Sympo- 

sium on the Fining of Glass 
The Union Scientifique Continentale du Verre is pre- 
paring the publication of a book on the proceedings of 
the Symposium on the Fining of Glass, held in Paris 
from June 21st to 23rd, 1955. 

This volume will comprehend the “Survey on the Fin- 
ing of Glass” prepared by the Deutsche Glastechnische 
Gesellschaft, all papers (over 30) presented at the ses- 
sions of the working groups, the reports written by the 
secretaries of the working groups on the essential facts 
discussed during their sessions, the discussion of these 
reports and the general conclusion drawn by Dr. Peyches, 
“general recording officer” of the Symposium. 


The volume, in French, is scheduled to come out at the 


end of this year. 


Additional information may be obtained from the 
Secretariat of Union Scientifique Continentale du Verre. 


24, rue Dourlet, Charleroi, Belgium. 
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By DOMINION is a dependable and uni- 
form source of alumina for use in glass- 
making. The cost is low. 


DOMINION MINERALS DIVISION 


Riverton Lime and Stone Co., Inc. 
PINEY RIVER, VIRGINIA 
Telephone 2411 
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DESIGNERS & BUILDERS 
of GLASS MELTING FURNACES 


“To know them is to live with 
them.” 


Our organization has “lived” 
with glass melting furnaces for 
more than 30 years... We know 
them! 


Glass plant design, erection and 
operation. From the blueprint stage 
to supervision of erection and com- 
pletion. 


Remodeling or Hot Repairs. 
TECO has the long proved ability 
and a world wide record of achieve- 
ment in the glass industry. 


Close cooperation with your 
engineering department, working 
with your designs and plans is 
part of our service. 


We will be pleased to discuss any 
of these specialized phases of your 
business without obligation. 


CONSULT “TECO” — your 
letter or phone call will be given 
our prompt attention. 


TOLED® 
vt 


LWEINWEERINE 





GLASS MELTING and 
MANUFACTURING EQUIPMENT 


3001 SYLVANIA AVENUE 
TOLEDO 13, OHIO 
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Inventions and Inventors... 
(Continued from page 641) 


oscillatory movement in the path transverse to the diree. 
tion of movement of the work. The upper tool of a pair 
may be moved to servicing position while the lower tool 
remains in position beneath the work to provide a sup. 
port for the work, this being an important feature when 
the work consists of a thin and wide glass ribbon. 

The patent contains four claims and the following 
references were cited: 1,474,672, Heuze, Nov. 20, 1923; 
1,684,029, Howard, Sept. 11, 1928; 1,803,752, Ford, 
May 5, 1931; 2,176,481, Waldron et al., Oct. 17, 1939; 
2,398,556, Pearson, Apr. 16, 1946; and 2,508,863. Lalby 
et al., May 23, 1950. 


Tube and Cane Machines 


Machine for Sealing Metal Leads Through Glass Dise, 
Patent No. 2,718,095. Filed February 1, 1947. Issued 
September 20, 1955. Five sheets of drawings (none re- 
produced). Assigned to Sylvania Electric Products, lie., 
by William Leroy Reiter, Stanley J. Gartner and Henry 
W. Roeber. 

This invention relates to molding machines and more 
particularly to machines for sealing metal leads trans- 
versely through a glass plug, to form a header for radio 
tubes and like devices. 

The illustrative embodiment includes a carrier for in- 
termittently advancing multiple spindles successively past 
a series of loading stations, burners and press positions. 
Each spindle includes a two-cavity mold, the upper cavity 
of which is pivotally mounted for lateral shifting from 
the spindle axis to improve the accessibility of the lower 
mold. This facilitates the removal of the molded product 
and the loading of a new glass charge. Where metal in- 
serts are to be loaded this accessibility is likewise an 
advantage. 

The mold is rotated during the heating and pressing 
sequence. It is arrested and is so positioned with re- 
spect to the turret by a cam track cooperating with fol- 
lowers on each spindle so that another cam track, which 
laterally shifts the upper mold, will properly coact with 
its follower. These cam mechanisms also arrange the 
mold cavities so that their bores are in proper positions 
to receive the wires. 

The glass stock is loaded into the bottom mold in the 
form of a ring or short tube prior to the insertion of the 
wires, 

There were sixteen claims and nine references cited in 
this patent. 872,530, Meeker, Dec. 3, 1907; 1,640,442. 
De jong, Aug. 30, 1927; 2,058,880, Hunt, Oct. 27, 1936; 
2,006,856, Rose, Jr., Jan. 5, 1937; 2,195,483, Franke. 
Apr. 2, 1940; 2,238,198, Weber, Apr. 15, 1941; 
2,296,347, Hinkley et al., Sept. 22, 1942; 2,312,003, 
Schneider et al., Feb. 23, 1943; and 2,426,990, Ellefson, 
Sept. 9, 1947. 


®@ American Potash & Chemical Corporation, manufac- 
turer of natural sodium sulfate, has announced a 20 
per cent increase in salt cake production. William J. F. 
Francis, western general sales manager, said the expan- 
sion was made primarily “to handle the continually- 


growing needs of the kraft paper and synthetic detergent 
industries.” 
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Shreeds fourng rate 


Container ware manufacturers are becoming increasingly 
aware of the merits of B,O; as a minor constituent. A pri- 
mary source of supply is the Pacific Coast Borax Co. with its 
continuous record of supplying highest quality boron com- 


pounds for more than fifty years. One single organization— 


from mine to refined product—assures top grade. 





In container ware batch 
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Technically Speaking . . . 

(Continued from page 644) 

plunger displacement (location) as the retraction occurs. 
A differential transformer measures the shape of a total 
eurve of plunger displacement totalling .015 inches. Rates 
can be measured. 

Another scheme uses a slide wire as one part of a 
potentiometric circuit, with the slide contacting the wire 
mounted on the plunger mechanism. This will give a 
precise measurement of glass contact time and the slow- 
ing up of the plunger as it enters the glass. Any chat- 
tering or back-slap is also evident. 

Mold temperatures, measured by the Glass Technology 
and Process Development groups, are measured by suit- 
able thermocouples whose junction is basically made a 
part of the surface, or of a plane a few thousandths be- 
hind the surface (see Fig. 12). This is a complicated 
technique which was evolved over many years of ex- 
perience. It is not simple, but the problem lies in 
orienting the junction in a definite plane at a known 
distance behind the surface. Then there are heat com- 
pensating schemes to keep the couple wire from carrying 
too much heat from the junction. Technique of thermo- 
couple measurement always involves a certain depth of 
immersion of the measuring junction into the medium 
of constant temperature. Here, however, no constant 
temperature volume is available, so special techniques 
are necessary. By these techniques we put several thermo- 
couples into one mold, at different positions and depths, 
and we plot gradients, both as to’ position and depth. 
Gradients can generally be interpreted, to rates and so the 
story is built up. Preheated contact pyrometers are also 
specially built for measuring surface temperatures. A 
Sanborn 4-channel recorder gives a record without too 
much lag. Ordinary recorders do not follow the output 
fast enough. ¢ 

Glass temperatures are measured ‘at different depths 
and positions by placing the couple into position before 
press and letting it be pressed into the glass. Afterwards 
the position is carefully measured, as this is a procedure 
which does not allow exact placement. The same scheme 
was used 15 years ago in the early glass temperature 
work referred to above. Sometimes the thermocouple is 
preheated to lessen its lag of measurement. 

This is a brief description of some of the things we 
measure during glass fabrication. Studies have related 
metal surfaces, coatings, checking of glasses, etc., all to 
other specific variables. Instrumentation and measure- 
ment are the keys we use here. 


Product Research 


In the Product and Supplemental Process Research & 
Development group we have a team working on develop- 
mental phases necessary for the introduction of a new 
product to the market. This group takes the more or less 
standard established products and processes and evalu- 
ates supplemental processing necessary for a new product, 
or a whole new regime of processes may result in a new 
product. This work necessitates an extensive knowledge 
of the limitations of the present processes as well as a 
visualization of totally new products. 

Starts may be made on the specifications for the new 
product or such specification may come from potential 
customers. They are likely to grow and refine as the 
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development proceeds. We must develop the sequence of 
operations necessary for the final product. Some of these 
steps may fall into the category of our own processing 
and some may fall into the group of processes our cus. 
tomer must use in his factory. 

A good example of the teamwork is the research on 
color television bulbs. 
glass” used to seal the funnel and faceplate of a color 
television bulb. Almost all color TV systems, unlike black 
and white, require that the bulb be separable at or near 
its largest diameter without the application of high tem. 
peratures. This is required so that the working parts, 
which are of large size, can be installed and removed 
for repair without destroying the bulb. The solder sealed 
bulb meets all these requirements. The solder glass is 
used as a joiner after we apply it to the edges of the 
faceplate and funnel. We provide solder glass, appiied 
onthe carefully contoured and flat edges of two g'ass 
parts. The solder glass is applied by dipping the )re- 
pared edges of the parts in molten solder glass. 

After the customer inserts the color assembly into the 
glass parts, he will make his solder glass seal by following 
complete processing specifications worked out by Oweas- 
Illinois and supplied as a part of the process. In addi- 
tion, disassembly instructions and equipment are aiso 
supplied in case the tube proves to have defective interial 
parts. The glass parts are reusable. 


The Future 


What does this new Technical Center mean to Owens- 
Illinois and to the glass industry in general? In the first 
place, it means that the research and development will 
enter an era where the pace is quickened. It means that 
all possible new uses and products for glass will be 
scanned today for tomorrow’s usage. The physical facili- 
ties stand as a visible indication of our determination to 
search for answers for the future. The outlook was aptly 
stated by Mr. Megowen, president of Owens-Illinois, at 
the dedication when he said: “When we contemplate 
the technical changes of the future as they relate to 
business we might summarize and say that everything 
that we eat, wear or otherwise use today is either obsolete 
or is threatened with obsolescence now. Every process 
of manufacture in use today is similarly obsolete or 
threatened with obsolescence. Coupled with our anticipa- 
tion of high industrial activity in the futuré comes also a 
great feeling of uncertainty as to the particular products 
and services that will be required. Industry must help 
to create the future products and services in the markets 
of tomorrow. A particular industry must help to create 
these markets with new and better products and processes 
if that particular industry hopes to remain successful.” 





LEONARD FARMER JOINS 0O-I 


Leonard H. Farmer, Jr., has resigned his partnership 
with the Toledo law firm of Fuller, Harrington, Seney 
& Henry, to join the Legal Department of Owens-Illinois 
Glass Company. 

Mr. Farmer will serve as counsel for Kimble Glass 
Company and Toledo Automatic Brush Machine Com- 
pany, both O-I subsidiaries and for the Central Purchas- 
ing and Real Estate departments of the parent firm. 
He will succeed Max C. Powell, who is to be assigned 
to Owens-Illinois’ foreign operations. 
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Here we developed a “solder - 






























YOUR PROCESS often calls for a particular size 
crystal of Nitrate of Soda. A large, coarse 
grade may do a good job but when a fine 
grade is really needed, Nitrogen Division has 
it for you with its grade 3-A fine. Or possibly 
you need an average size; then call for grade 
2-B. For special ease in handling, coarse 
grade 1-C suits many Nitrate of Soda users. 


Grade 1-C 


(coarse) 


PURITY is one of the chief reasons 

for ARCADIAN leadership in 
Sodium Nitrate. Manufactured syn- 
thetically under laboratory controlled 
conditions . . . 99.5% pure Sodium Nitrate in 
dry form... so pure it is used “as is” in the 
food and pharmaceutic industries. 


Grade 2-B 


(medium) 


SOLID CRYSTALS of ARCADIAN Nitrate of Soda 
do not crush or create fines in handling and 
transit. Crystals keep their screen and speci- 
fication sizes, so you get more usable 
material. 





Grade 3-A 
(fine) 


Anhydrous Ammonia + Ammonia Liquor * Ammonium Sulfate » Urea 
Sodium Nitrate + Methanol + Ethanotamines + Ethylene Oxide 
Ethylene Glycols » Formaldehyde « Fertilizers & Feed Supplements 
Nitrogen Tetroxide + Nitrogen Solutions + U.F. Concentrate—85 
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your process / 


... and only one source has three different sizes . .n 
all at the same low competitive price . . . only 


ARCADIAN by NITROGEN DIVISION 
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NITROGEN DIVISION (= 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * lronton, Ohio * Orange, Tex. * Omaha, Neb. 





































Bulk shipped from our convenient 
location at Hopewell, Va. and other 
free water ports. L.C.L. shipments 
in 100-lb. moisture-proof multiwall 
bags from our coast-to-coast chain 
of distribution points. 

Write for free samples of all three 
sizes plus technical literature. 
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Careful selection of finest raw materials, advanced methods 
of scientific drying, trueing and burning and better research and 
ceramic engineering are primary reasons why Walsh Glass 
House Refractories are used throughout the world by 
important glass manufacturers in the production of glass 
products of every description...reasons why you, 

too, will find Walsh Refractories an investment 

in greater production ...lower cost. 


PREMIUM FLUX BLOCK e¢ FLUX BLOCK 
SILLIMANITE UPPER STUCTURE MATERIAL 
REFRACTORY «+ FLOATERS «¢ FIRE BRICK 
DEBITEUSE BLANKS « SILICA CEMENT 

HIGH TEMPERATURE CEMENTS 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET ¢ ST. LOUIS 7, MISSOURI 





FOR OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 
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West Coast Meeting .. . 
(Continued from page 636) 


was in progress at that time in regard to positioning the 
electrodes and in increasing the tank size until they 
reached 25 tons. In 1950 a second tank was put into 
operation following which flint glass as well as amber 
was produced. Since 1950 both units have been changed 
over to use molybdenum electrodes and booster melting 
was applied to the larger oil fired tank. 

Even though good quality glass is being produced in 
both units, development work is continuing. The glass 
is consistently of good quality in respect to cords, stones 
and seed; maintenance is reduced to a minimum and 
tank life is extended. These factors are of interest to all 
glass manufacturers, particularly the statement that with 
booster melting extended, pulls of 3.88 square feet per 
ton have been experienced at bridge-wall temperatures 
of 2700°F. 

Mr. Campbell then introduced Ragnar Hanssen, owner 
of the Moss Glaswork of Moss, Norway. Mr. Hanssen 
stated that there are four glass producing plants in Nor- 
way, but the Moss plant manufactures the bulk of that 
ccuntry’s glass containers. Due to a shortage of both oil 
aid coal in 1939 it was necessary for them to resort to 
electricity as the source for fuel. It was a drastic change- 
over but the project turned out to be satisfactory and 
economical. About 1946 their melting unit was rebuilt 
along the San Gobain pattern, using the electric pre- 
melting tank. Mr. Hanssen further described in consid- 
erable detail other phases of their operation. 





MAXWELL J. JONES ELECTED PRESIDENT OF 
OBEAR NESTER GLASS COMPANY 


Maxwell J. Jones was elected president and treasurer of 
the Obear-Nester Glass Company at a recent meeting of 


the Company’s board of directors held in St. Louis, Mis- 


souri. Mr. Jones succeeds the late Joseph M. Nester who 


died on August 22, 1955. 

Associated with Obear-Nester for the past twenty-nine 
years, Mr. Jones has served as executive vice-president 
and as a member of the company’s board of directors. 

Mr. Joseph K. Nester will remain chairman of the 
board and Mr. William A. Nester and Mr. Michael P. 
Nester have been re-elected vice presidents. Mr. Leonard 
E. Sheppard was re-elected secretary. 

New officers elected were Nathan G. Fletcher, vice 
president in charge of plant operations and Mark A. 
Maley, vice president in charge of sales. 


WHITE CAP ACQUIRED BY CONTINENTAL CAN 
Acquisition of White Cap Company of Chicago, IIL, 
manufacturer of vacuum-sealed closures, by Continental 
Can Company, Inc., has been approved by the director 
of both companies and will become effective upon com- 
pletion of routine formalities, it was announced Novem- 
ber 4th. 

The announcement, made jointly by General Lucius D. 
Clay, Chairman of the board of Continental and Mr. 
George P. White, chairman of the board of White Cap, 
stated that the business of White Cap Company, which 
will become a subsidiary of Continental, would be car- 
ried on unchanged by the present White management. 


SOLVAY Potassium Carbonate 


Soda Ash + Snowflake® Crystals * Potassium Carbonate + Chlorine 

Calcium Chloride + Sodium Bicarbonate +» Ammonium Bicarbonate 

Cleaning Compounds + Caustic Potash + Sodium Nitrite » Caustic Soda 

Amimonium Chloride * Monochlorobenzene + Para-dichlorobenzene 

Carbon Tetrachloride + Ortho-dichlorobenzene + Methylene Chloride 
Chloroform + Methyl Chloride 
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Now Produced in the 
WORLD’S NEWEST, MOST MODERN 


Potassium Carbonate Plant 
».. your assurance of quality 


The one Potassium Carbonate 


that is: © UNIFORM IN GRANULAR SIZE 


SOLVAY ® COMPLETELY DUSTLESS 


THE HIGH PURITY OF SOLVAY’S Potassium Carbonate is the result 
of combining the most advanced manufacturing facilities with 
the knowledge and skill that has been gained during the 74 
years SOLVAY has been making quality chemicals. 


INSPECTION SAMPLES available at no cost or obligation. Write to: 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 


BRANCH SALES OFFICES: 


Boston ¢ Charlotte * Chicago * Cincinnati * Cleveland * Detroit * Houston 
New Orleans « New York ¢ Philadelphia * Pittsburgh « St. Louis * Syracuse 
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JO COLOR AND DECOLORIZE GLASS 
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Cerox, the original 90% optical 
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Research Digest . . . 
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element, which is situated at the top of the lehr, imme. 
diately before the fan intake. The air is then exhausted 
to the second half of the unit, through a second heating 
element and thence in a downward direction through the 
glassware and the belt to the second fan, which is located 
under the belt in the second half of the unit. This fan 
picks up the air and exhausts it to the first half of the 
unit, thus causing a circulation of air in an almost closed 
circuit. The temperature is maintained by the two heat- 
ing elements and thermocouples, located in these «ir- 
cuits, are used for measuring and control purposes, 
Bare thermocouples are used to minimize inertia, ut 
they are so situated that they are protected from «ny 
heat radiation from the glassware or from the heat ng 
elements. The direction of circulation is inverted ev«ry 
thirty inches along the length of the heating section. 

The fans and the electric heating units or elements «ire 
replaceable during the working of the lehr. 

In the rapid cooling section a large centrifugal fan 
blows cool air through ducting, which distributes the 
air with great uniformity, the quantity being regulated 
by inlet dampers; the regulation provided by these dan p- 
ers, in relation to the outlet, can provide any required 
degree of pressure in this section of the lehr, thus ensur- 
ing freedom from drafts. 

Actual performance has shown that 14 inch conical 
television tubes can be annealed in 45 minutes, heavy 
bottles can be annealed in about the same time and 
tableware of the normal type is annealed in times vary- 
ing between 30 and 50 minutes. For decorating pur- 
poses the bottles take normally 105 minutes, the bottles, 
of course; entering cold and leaving again in the same 
condition. Examples of hourly power consumption (in- 
cluding energy for driving the fans) are as follows: 

Normal hollow tableware, production from 12 holes, 
30 KWH. 

Bottles, automatic production of 20 tons/24 hours, 
9-12 KWH. 

Glass bricks, production of 20 tons/24 hours, 30 KWH. 

Decoration of bottles, 35,000 1/3 liter bottles /24 hours, 
105 KWH. 


SYMBOL FOR BRITISH HAND MADE CRYSTAL 
GLASSWARE 


As of October 1, 1955, those mem- 
bers of the Glass Manufacturers’ 
Federation manufacturing hand 
made crystal glassware have col- 
lectively adopted a symbol both to 
denote their similarity of interest 
and to focus attention on their 
products. 

The symbol shows the British 
Lion Rampant in the act of blowing, holding between 
his forepaws a blowing iron, the traditional tool with 
which hand made crystal glassware is made. The whole 
is encircled by the words “G.M.F. British Hand Made 
Crystal.” 

This might be a good idea for American manufacturers 
of hand-made ware, who are members of the American 
Glassware Association to think about. 
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How to assure better protection 
in TANK WALLS and TUCK STONES 
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at- _ TANK WALLS. Installed in melting and 
. HO ee fs refining end side walls, Monofrax® M 
ut fused cast blocks are highly resistant to even 
ny the most corrosive glasses. Their dense, 
3 tightly-locked crystalline structure 
sees to that... and prevents upward drilling 
' as well. They consist of over 98% alpha 
in and beta alumina, with less than 0.2% 
r impurities and with practically no interstitial 
D glass. Purity of M exceeds that of any other 
’ commercial glass house refractory. 
al 
TUCK STONES. Monofrax® H tucks, 
ys ; made of a one phase material, do not tend 
é to spall or flake into the molten bath. Their 
j 99% beta alumina content provides 
. essential resistance to the cutting action 
: of impinging flame, heat shock and volatile 
attack. Interstitial glass is less than 0.05%. 
Ly 


Lb 
High alumina, purity and absence of interstitial glass combine in 


Monofrax® refractories to insure maximum life with a minimum of 
refractory-caused problems. Carefully made to close tolerances, 
| these blocks give tight-fitting, more durable structures. 


3 CARBORUNDUM 


Registered Trade Mark 
Dept. L125, Refractories Div., Perth Amboy, N. J. 


: the trend is to 


MONOFRAX® 


Fused cast 1¢fractorics 
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FLINT TO RECEIVE 
TOLEDO GLASS AND CERAMIC AWARD 


The first presentation of 
the Toledo Glass and 
Ceramic Award, estab- 
lished by the Northwest- 
ern Ohio Section of the 
American Ceramic So- 
ciety, will be made to 
Francis C. Flint, technical 
director of the Hazel- 
Atlas Glass Company, 
Wheeling, W. Va., at a 
banquet in the Commo- 
dore Perry hotel, Toledo, 
on January 20, 1956. 

The award has been 
voted to Mr. Flint as one of the most active members of 
the Glass Division of the ACS, as the organizer and chair- 
man of the first Gordon Conference in the field of glass 
and because of his personal contribution to communica- 
tion between glass technologists and the encouragement 
and stimulation of younger scientists and engineers in the 
field of glass technology. 

Mr. Flint will make a special address at the award 
banquet in Toledo in accepting the honor. 

The Award Committee has established that the tangi- 
ble expression of the honor will be in the form of a 
lead glass vase about 11 inches in height to be made by 
craftsmen of the United States Glass Company, Tiffin, 
Ohio, with the design being prepared by Edwin D. 
Fuerst, Waterville, Ohio, with Blake-More Godwin, di- 
rector of the Toledo Museum of Art, as consultant. 

A native of Chicago, Francis C. Flint, born November 
29, 1890, received his high school education at Long 
Beach, California and his bachelor of science degree 
from Pomona College in 1915. The following year he 
was a graduate student at the University of California, 
then returned to Pomona College as instructor and later 
became a chemist with E. I. duPont de Nemours & Co., 
Inc. From 1919 to the present he has been associated 
with the Hazel-Atlas Glass Company and for many years 
has served as its technical director. 

He is a Fellow of the American Ceramic Society and 
served as its president in 1936. He is an honorary Fellow 
of the Society of Glass Technology (British), and was 
its American treasurer from 1926 to 1953. In addition. 
he is a member of the American Chemica! Society and 
the American Institute of Chemical Engineers. 

Nominations for the Toledo award were received from 
1] states and Canada and under the terms of the award 
will remain on file and be considered for three years. 
Further nominations for the second award will be re- 
ceived next summer. 

The primary purpose of the award is “to accord rec- 
ognition for a scientific or engineering achievement, but 
the award is not limited to such achievements,” the an- 
nouncement revealed. Achievement is to be interpreted 
in a broad fashion, it was said. There are no require- 
ments as to time, place, duration, or type of work or 
contribution to the glass and other ceramic industries. 

No monetary award is considered as a part of the 
Toledo Glass and Ceramic Award. The glass vase has 
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been selected as a memento of prestige and permanent 
value. 4 

Members of the Award committee include Larry ¥ 
Gagin, of L.O.F Glass Fibers Company, chairman; F 
L. Bishop, J. C. Coleman and Oscar G. Burch, of Oweng 
Illinois Glass Company; Harold A. McMaster, of Perm 
glas, Inc.; Ralph Day, of Libbey-Owens-Ford Glass Com” 
pany and K. C. Carnes, of Toledo Engineering Company, 
H. H. Holscher, of Owens-Illinois Glass Company, i 
chairman of the Award Finance Committee. V. W. Fred 
erick, of Libbey-Owens-Ford Glass Company, Rossford” 
plant, is chairman of the Arrangements committee. Reg 
ervations for the banquet to honor Mr. Flint may be 


made through Mr. Frederick at Rossford, Ohio. 


WILLARD P. SCOTT APPOINTED VICE PRES. 
OF AMERICAN POTASH & CHEMICAL 


Willard P. Scott, a director of American Potash and 
Chemical Corporation since 1951, has been appointed 4 
vice president of the company, it was announced by Peter 
Colefax, president. 

Scott will remain a partner of the New York law firm 
of Oliver & Donnally, who are general counsel for Amer 
ican Potash & Chemical Corporation. 


WYANDOTTE CEMICALS NAMES MUNCHMEYER 


Bert Cremers, vice president and general manager of the 
Michigan Alkali Division, Wyandotte Chemicals Cor 
poration announced the appointment of Louis W. Munch. 
meyer as assistant general manager. 

Mr. Munchmeyer’s background includes 15 years serv- 
ice with E. I. du Pont de Nemours Company, Inc., he is 
a former vice president of the Michigan Chemical Cor- 
poration and comes to Wyandotte from the Ansco Divi- 
sion of General Aniline and Film Corporation. 


LEE WATERMAN ELECTED VICE PRESIDENT 
OF CORNING GLASS WORKS OF CANADA LTD. 


R. Lee Waterman was elected vice president of Corning 
Glass Works of Canada Ltd. at a meeting of the board 
of directors in Corning. He was also elected a director 
of this Canadian subsidiary of Corning Glass Works, 
filling the vacancy created by the death of Glen W. Cole. 

Mr. Waterman recently joined Corning Glass Works 
as general manager of the Consumer Products Division. 


MERGER OF CONSOLIDATED CHEMICAL 
INTO STAUFFER CHEMICAL APPROVED 


The merger of Consolidated Chemical Industries into 
Stauffer Chemical Company was approved by stockhold- 
ers of both companies at special meetings held November 
14 in San Francisco. 

At the Stauffer meeting 2,204,499 shares or .93 per 
cent of total shares outstanding, voted in favor of the 
merger, with 390 shares voting no. At the Consolidated 
meeting, 223,013 shares of the Class A stock, or 83 per 
cent of the total shares of such stock outstanding, voted 
in favor of the merger, with 2,985 shares voting no. 

It is expected that the merger will become effective on 
November 14, 1955, and after the merger, the total assets 
of Stauffer Chemical Company, the surviving corpora- 
tion, will be $125,000,000. 
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fn the bottle washer, container labels are subjected to high temperatures and strong alkali solutions, 


For excellent alkali resistance—use Du Pont Glass Colors 


Washing with strong alkali and repeated sterilization can shorten the 
life of ordinary glass container labels, but not labels of Du Pont 


DISTRICT SALES OFFICES: Baltimore + Boston « Charlotte « 

! 
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each color before shipment assures you of uniformity and high quality. 
Depend on Du Pont for a complete line of glass and ceramic colors: tl [| N T 
overglaze and underglaze, body, slip, glaze stains and squeegee oil. 


For complete information write E. I. du Pont de Nemours & Co. 


BETTER THINGS FOR BETTER LIVING 
(Inc.), Electrochemicals Department, Wilmington 98, Delaware. 
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LACLEDE-CHRISTY APPOINTMENTS 


Edward F. Jennings has been appointed New York dis- 
trict sales manager for Laclede-Christy Company, Divi- 
sion, H. K. Porter Company, Inc. 

In addition to his new position as New York district 
sales manager, Mr. Jennings will continue to supervise 
Export Sales. 

Also announced was the appointment of Andrew M. 
Coventry as credit manager for the Laclede-Christy Divi- 
sion. Mr. Coventry will supervise accounts receivable, 
credits, collections and credit policies and procedures. 

Previously, he was general credit manager for Magic 


Chef, Inc., St. Louis, Mo. 


BROCKWAY GLASS 
ACQUIRES DEMUTH GLASS WORKS, INC. 


C. A. Mengle, president of the Brockway Glass Company, 
Ic., announces that satisfactory negotiations have been 
completed for the acquisition of the Demuth Glass Works, 
Ine. 

Properties of Demuth are located at Parkersburg, West 
Virginia and production is devoted to the manufacturing 
of glass tubing used in fabricating homeopathic vials and 
hindred items for the pharmaceutical trade. Glass tubing 
is also used in the manufacture of electronic equipment, 
«s well as electric light bulbs. 

In addition to making tubing, Brockway will process 
an entirely different texture of glass for further diversifi- 
fication from the general line of containers that they are 
now manufacturing. 

Mr. Mengle states that this is Brockway’s first forward 
step in the company’s long range plan of diversification 
and that it will require an expenditure of from $1,000,000 
to $1,500,000 for the company’s contemplated improve- 
ments and expansion program. 

There will be no important changes in personnel, nor 
will there be any interruption in the present operations. 


NEW DOW SODA ASH PLANT 


The Dow Chemical Company announces that commercial 
production of soda ash has started at its new $3,000,000 
Texas Division plant at Freeport. Its capacity has been 
announced as 300 tons daily. 

Donald Williams, vice president and director of sales, 
said the facilities establish Dow’s entry into a major new 
alkali market, complementing the company’s production 
of caustic soda. 

The plant utilizes Dow’s own process, differing mark- 
edly from the process which has been used for years. 
Development of the new process reflects the company’s 
long-range research program, which started in 1945. 
Final research, engineering, construction and production 
start-up phases, however, moved rapidly and were cov- 
ered in less than three years. 

Donald Williams, vice president and director of sales, 
announced that the material in granular crystal form, will 
be shipped either in bulk or in 100-pound bags. 


@ Vince Young of the Bausch and Lomb Optical Com- 
pany of Rochester was elected president of the Ceramic 
Association of New York at the 22nd annual meeting of 
the association held at Alfred University. He succeeds 
R. E. Daniels, outgoing president. Mr. Daniels is presi- 
dent of Airseal Insulations, Inc., Buffalo. 
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JAMES E. CASTLE APPOINTED 
MANAGER AT INTERNATIONAL MINERALS 


James E. Castle has been 
appointed manager of the 
Industrial Minerals Divi- 
sion of International Min- 
erals & Chemical Corpo- 
ration, it was announced 
by Norman J. Dunbeck, 
vice president in charge 
of the division. 

Mr. Castle, who will 
headquarter at the cor- 
poration’s main offices in 
Chicago, has had exten- 

sive mining experience in this country and abroad. He 
comes to Internationa! from Foote Mineral Company, 
where he was plant manager at Kings Mountain, N. C. 


TOLEDO ENGINEERING APPOINTS 
NEW OFFICERS 


Charles W. Batchell, president of the Toledo Engineering 
Company, Inc., recently announced the appointment of 
the following officers: 

K. C. Carnes has been named vice president, L. W. 
Dittlebeck, assistant secretary and F. M. Merritt, chief 
engineer. 

Mr. Carnes and Mr. Dittlebeck have been with the 
company for nineteen years and Mr. Merritt has been 
connected with the firm for fourteen years. Each of these 
officers previously held a responsible position with the 
company. 


TYLER G. PETT JOINS KOPP GLASS 


Kopp Glass, Inc. has an- 
nounced the addition of 
Tyler G. Pett to its Tech- 
nical staff. He had been 
associaied with Bausch & 
Lomb Optical Company 
as head of the Glass Phy- 
sics Section of the Chem- 
ical Research Laboratory. 
Mr. Pett will specialize 
in problems of glass 
structures in relation to ; so : 
physical and chemical properties. These studies are basic 
to the improvement of lenses and color filters used to 
control and modify beams of light. 


FRANKLIN B. POLLOCK ELECTED PRESIDENT 
OF THATCHER GLASS 


At the meeting of the board of directors of Thatcher 
Glass Manufacturing Company, Inc., held at Ithaca, New 
York, October 29, the resignation of F. K. Rodewald as 
president of the company was accepted by the board and 
Franklin B. Pollock was elected president and retains his 
position as chairman of the board of directors. Mr. 
Rodewald will retire from the company but will remain 
a member of the board of directors. 


@ The Pittsburgh Corning Corporation has appointed 
Walter Lovett as manager of the newly created Technical 
Service Department. 
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OVERMYER EMPLOYEE RECEIVES 
NAM AWARD 


The 54th annual meeting of the Indiana Manufacturers 
Association was a significant cccasion for Harold Martin, 
apprentice mold maker at the Overmyer Mould Com- 
pany. The meeting was held October 25 in Indianapolis 
and was attended by over 400 manufacturers from In- 
diana. 

Each year an award is made to one apprentice in the 
state of Indiana for the most outstanding apprentice of 
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the year. Selection is made on the basis of skill, teg 
nical knowledge and individual efforts towards advaneil 
the craft. q 
The 1955 award was made by IMA president, Edwat 
R. Westphal to Harold Martin who is a fourth ye 
apprentice at Overmyer Mould. Mr. Martin recentl 
completed related instruction in the Winchester Scho 
system which was arranged through the Indiana Depag 
ment of Public Instruction by OMCO. Martin’s partié 
pation in this program and his standing as a fourth yea 
apprentice qualified him to be among the apprentice 
eligible to receive the IMA award. Final selection wa 
made by the Indiana Department of Public Instructic 
Federal Bureau of Apprenticeship, Department of Labe 
and officials of Overmyer Mould Company. ; 
E. R. Flatter, vice president of the mold firm, state 
that “the award reflects the character of the individu 
his union and the company. It is the objective of 
Overmyer Mould Company to conduct apprentice trzim 
ing programs that will create workmen of the highes 
skill and build an organization capable of meeting the 
needs of the growing glass industry.” 7 


R. A. HEINDL RETIRES FROM NBS 


Raymond A. Heindl, chief of the Refractories Section of 
the National Bureau of Standards and an internationally 
known ceramist retired after 32 years of service. 

Mr. Heindl came to the Bureau in 1923, as a member 
of the Refractories Section of the Mineral Products Divi 
sion and in 1927 became section chief, a position. 
held until his retirement. His research has been basi 
to improving refractories and has contributed to mang 
Federal Government and American Society for Testing 
Materials (ASTM) Specifications. ‘ 


NEW APPOINTMENTS AT L.0.F GLASS FIBER 


Creation of a new Market Research Department and ap: 
pointment of a department manager were announced by} 
J. M. Johns, vice president and director of sales of 
L.O.F Glass Fibers Company. d 

Heading the department will be Norman F. Heydinger,’ 
who will be responsible for analyzing the market for a} 
wide range of glass fiber products manufactured by the 
company. 

Creation of a Combined Customer Service Department 
was also announced by Mr. Johns, and Raymond Peter- | 
sen was named its manager. 

The new department combines the service facilities of 
the General Products and Textile division of the firm. | 

Richard E. Damm has been appointed credit manager ” 
of the L.O.F Glass Fibers Company, it was announced 7 
by F. H. May, Jr., vice president, secretary and treasurer. 

Mr. Damm was credit manager of Kasco Mills Diwvi- 
sion of Corn Products Sales Company. Prior to that, he j 
was with the sales order department of Libbey-Owens- = 
Ford Glass Company. 


@ Jack E. Irwin of the Brockway Glass Company has | 
assumed duties as district manager of the company’s © 


Cleveland office. 


@ A. F. Franz was re-elected as president of The Colo- 4 
rado Fuel and Iron Corporation at a special meeting ol 
the company’s board of directors. 
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HOW FAR THAT LITTLE CANDLE THROWS HIS BEAMS!” 


iM akomme |koh ame) mm aloe Ocal al-tdael-t-auor-lele||-sran-)'Jaalele) Miohmmloh’,-mm- tale Mler-lalele . of warm 


Wale Mel=1an (=i lots tm efit "2a0) ole] Mn colo mm aat- tan dlah anil: tasl- Peron mr- ti Me dalciiaat-be-tal- lie dallalet— 


that, not only at Christmas but at every other time as well, feed you, house 
lothe you, tr port you, entertain you, protect you. All have their 
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in Glass Progress 






PHOTO COURTESY THE METROPOLITAN MUSEUM OF ART 


1560 (A. D.) The Romans were the first to manufacture glass for 

use in windows. But their glass was thick, and available 

only in small pieces. It remained for Byzantine workers, during the 

Dark Ages, to develop the artistic use of color. Shown is a 16th 

century result of these developments—an ornate, stained and enameled 
panel made in Switzerland. 
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A890 Michigan Alkali Company, now a division of Wyandotte 

Chemicals Corporation (South Plant, above), was founded 

by Captain J. B. Ford to supply Soda Ash to the glass industry. 

Wyandotte has grown up with glass. Today, as in the past, it is a working 

partner, supplying technical assistance and raw-material chemicals to 
those great companies marking milestones in glass progress. 


CHEMICALS 


Wyandotte Chemicals Corporation, Wyandotte, Michigan 
Offices in Principal Cities 


Fevndel by a Glursmaker fo Sen ve the Glass Industey 
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Key Points Where It Pays to Specify 


BaW Specialized Refractories 


Operators of glass melting furnaces know best the 
properties of refractories that they need in various 
tank locations. 

Many manufacturers are choosing B&W Allmul, 
Allmul-D, B&W 80, 80-D and B&W Junior Firebrick 
for ports, checkers, regenerator crowns and walls. 
B&W Insulating Firebrick are also ‘used for those 
sections of the tank that may require insulation. 

Individual choice of a particular brand for a specific 
area varies, of course, with kind of glass melted, rate of 
pull, design of unit and other operating considerations. 
A container manufacturer found’ that B&W 80's 
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were the most economical for specific checker loca- 
tions, while another, producing tubing uses B&W 
Junior Firebrick in similar checker areas. B&W 80 
Firebrick are used in burner blocks of a tank producing 
pressed ware, while manufacturers of borosilicate, con- 
tainer and window glass, for like applications, use 
B&W Allmul. 

The one common requirement in all these applica- 
tions is the uniform need for B&W specialized refrac- 
tories to provide adequate. performance. 

For your next tank rebuild, we suggest calling in 
your B&W representative to get complete details. 


B&W REFRACTORIES PRODUCTS: B&W Alimul Firebrick * B&W Silicon Carbide * B&W 80 Firebrick * B&W Junior Firebrick 
B&W Insulating Firebrick * B&W Refractory Castables, Plastics and Mortars 
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Relations, Vendor-Consumer Nov. p. 573 

Replica Technique for Measurement of the Surface Dura- 
bility of Glass Apr p. 212 

Research Digest: Jan. p. 35; Feb. p. 97; Mar. p. 151; Apr. 
p. 212; May p. 273; June p. 322; July p. 375; Aug. 
p. 428; Sept. p. 483; Oct. p. 531; Nov. p. 589; 
Dec. p. 643 

Research on Utilization of Spinel with Lower Valent Alu- 
minum Ion as a Reducing Reagent of Glass Feb. 
p. 83 

Review of The Glass Industry—1954 Feb. p. 75 
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Sand, Quartz, for Grinding Sheet Glass July p. 369 
Seeds and Fining, Some Practical Aspects of Dec. p. 637 
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Segmental Loading Reduces Glass Damage Sept. p. 468 

Sheet Glass, A Figure of Merit for Feb. p. 89 

Sheet Glass, Quartz Sand for Grinding July p. 369 

Silicones in the Glass Industry—A Progress Report June 
p. 316 

Some European Factories: Operation Trends, History Apr. 
p. 203 

Some Practical Aspects of Seeds and Fining Dec. p. 637 

Speaking Technically about the new Owens-Illinois Technical 
Center Dec. p. 627 

Spinel, Utilization of, with Lower Valent Aluminum Ion as 
a Reducing Reagent of Glass, Research On Feb. 
p. 83 

Statistical Position of Glass: (See Current Statistical Posi- 
tion of Glass 

Stress Release in Tempered Glass, Theory of the Rate of 
Aug. p. 420 

Surface Durabilities of Some Commercial Bottle Glasses, 
Comparison of the Oct. p. 515 

Surface Durability of Glass, Replica Technique for Measure- 

ment of Apr. p. 212 
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T. M. Lehrs, Annealing of Glass Dec. p. 643 

Teaching and Research in Great Britain Nov. p. 583 

Technical Center, New Owens-Illinois Oct. p. 520; Dec. 
p. 627 






































“Technically Speaking” about the new Owens-Illinois Tech. 
nical Center Dec. p. 627 

Temperature in the Vertical Shaft of a Sheet Glass Machine 
Feb. p. 89 

Temperature Regulation of Electric Ovens Mar. p. 140 

Theory of the Rate of Stress Release in Tempered Glass 
Aug. p. 420 

Thermal Emissivity of Refractories and Its Imporance for 
Glass Furnace Operation Apr p. 193 

Thermal Expansion of Silicate Glasses Feb. p. 87 

Thermal Transmissivity by Radiation Nov. p. 575 

Thirty-Three Papers for Glass Division at Annual A.C.S, 
Meeting Apr. p. 191 

Translations: Czechoslovakian: Aug. p. 421; Russian: Feb. 
p. 87; Mar. p. 146; July p. 366; Sept. p. 474. 

Triethanolamine and Glyoxal as a Reducing Agent Feb. p. 
85 

Vv 

Vacuum Techniques, Devitrification Behavior of Glasses 
Used in May p. 262 

Velocity, Cracking, of Glasses Mar. p. 133 

Vendor-Consumer Relations Nov. p. 573 

Viscometer for Measuring Glass Viscosity Sept. p. 483 

Viscosity of Industrial Glasses July p. 369 


x 
X-Rays, Glass Absorption of Aug. p. 421 
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BOUND VOLUMES FOR 1955 


® By placing your order now, a bound volume of THE GLASS 
INDUSTRY for 1955 will be reserved for you. The supply is 
limited. Therefore, copies must be reserved as orders are 
received. A\ll twelve issues are attractively bound and, with the 
annual index, serve as an indispensable reference medium to all 


technical and production problems of glass manufacture. 


.$8.50 — FOREIGN .... 


the glass industry, 55 west 42nd street, new york 36, n. y. 









$9.50 
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with TASIL* 
for detlor poet consCeuction 


CROWN RAKE 


Build 
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TAMAX TASIL 


Use TASIL (60% A1,03) for port snouts, jambs, sills, arches, bottoms and burner 
blocks. TAMAX (Tasil-fortified) is preferred for back ports of heavy-duty continuous 
tanks. Use TASIL brick for port crowns, sidewalls, endwalls; also for the top six to 
nine feet of the regenerator division wall and both front and back walls of the re- 
generator chamber, to provide rigid support for the back ports during the campaign. 
Lay all TASIL and TAMAX brick and shapes with TASIL No. 301 Cement to obtain 
tight, weld-like joints. 


Taylor Sillimanite (TASIL)* is volume stable, free 
from shrinkage and more resistant to slagging than 
the best grades of first-quality or super-duty fire 


longer, helping to control the direction of the burn- 
ing gases. 
LESS CHECKER CLOGGING 


brick at service temperatures. 


LONGER LIFE 


Ports built of TASIL brick last longer. Hot repairs 
during the campaign may be eliminated. 


HOLD ORIGINAL SHAPE 
TASIL holds original port dimensions and shape 


TASIL will not react with batch carry-over, under 
normal furnace conditions, to produce a product 
which will drip and clog or attack super-duty or 
basic checkers. 

INSULATE 

Ports built of TASIL brick can be insulated safely, 
reducing heat losses and contributing to more com- 
fortable working conditions. 


*Both TASIL and TAMAX refractories are made of premium grade Indian kyanite. 
TAMAX refractories are fortified with alumina which acts as a mineralizer and pro- 
motes the development of secondary mullite in the bond. TAMAX is recommended 
for construction of the back ports or any areas which are subjected to the concentrated 
attack of batch dust or vapor at high temperatures. Many glass men prefer less ex- 
pensive TAMUL (the all-synthetic mullite refractory) for port construction. Properties 
of TASIL, TAMUL and TAMAX will be gladly sent to you on request. 


am 


Tz CHAS. TAYLOR SONS¢. 


[suunanre 
\ A SUBSIDIARY OF NATIONAL LEAD COMPANY 


*tG US Pat OFF 


REFRACTORIES SINCE 1864 ¢ CINCINNATI. ¢ OHIO ¢« U.S.A. 


; Exclusive Agents in Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
Hamilton and Montreal 
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bend it to your will 


Ony visionary a few years ago, today’s 
bent glass shapes are only rough forecasts 
of shapes to come. Glass technologists have 
demonstrated their ability to produce glass 
which will be free of distortion after con- 
vexing. Surface Combustion’s engineering 
team has proved its skill at solving one of 
the most intricate heating problems at high 
production rates. 

Virtually all of today’s bent glass— pano- 
ramic windshields, lighting fixtures, aircraft 
glass, clock crystals, show cases—is shaped 
in Surface Combustion bending kilns. 

Tomorrow’s glass is taking shape today 
in the industry’s laboratories and on Surface 
Combustion drawing boards. 

Surface Combustion Corporation, Glass 
Division, Toledo 1, Ohio. 


SURFACE COMBUSTION 


9798/34 
A Surface Combustion bending kiln in the 
plant of one of the largest manufacturers 
of automotive glass. Uninterrupted produc- 
tion is a necessity. 








